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NOTES AND COMMENTS. 


Continuous Melting. 


At the recent Convention of American Foundrymen, 
among the many instructive and interesting papers 
presented perhaps none excited so much interest and 
comment as that by Mr. Sleeth. That gentleman, it 
will be remembered, dealt with “ Continuous Melting 
in the Foundry of the W estinghouse Air Brake Com- 
pany,” and described what might be termed a highly 
specialised system of the continuous production of 
st indard moulds, and continuous melting and pour- 
ing of the metal. There can be no doubt that where 
a fairly regular product is being turned out this 
system lends itself to very considerable economies, 
and much greater attention might well be directed 
to the question by some of our own foundries. But 
there is another phase of the question of continuous 
melting that should be considered even by much 
smaller foundries than that described by Mr. Sleeth. 
Continuous melting could be carried out with the 
ordinary cupola in numerous foundries if a little at- 
tention were given to organising the work to such an 
end; and while in many cases no advantage would 
be experienced over the practice of pouring the heat 
at the end of the day, in others far greater flexibility 
of capacity would result. For instance, instead of the 
moulding floor being piled up with the moulders’ out- 
put until the whole could be cast at once, casting 
would be done at short intervals, as found convenient. 
This, of course, mainly applies to comparatively small 
work, for where only large castings of, say, several 
hundredweights each are being made, the system 
would present practically no advantages. But with 
small work the moulding could be done nearer the 
furnace, less carrying of metal would be involved and 
the floor space needed for moulding would be con- 
siderably reduced. Such a system of continuous melt- 
ing would involve some adaptation of the ordinary 
cupola, and radical change in the method of charging, 
blowing, etc., but these considerations are not such 
as need deter anyone who conceives possible economies 
in the system. It would, of course, be necessary to 
arrange for the tonnage of the moulds to be such at 
each pouring as to accommodate as near as possible 
the metal coming down. To any foundry handling a 

variety of work this could be met by organising the 
work on the moulding floor, while for a foundry deal- 
ing mainly with standard articles and sizes the ques- 
tion would be practically solved already. 


Moulds for Casting Aluminium. 


While metal moulds have been used with great 
success the shrinkage of aluminium is too great to 
allow anything but simple shapes of that metal to 
be made in such moulds. It is well known, however, 
that when aluminium is cast in metal moulds, owing 
to the sudden chilling it becomes much stronger and 
harder than when cast in green sand. A new form 
of moulding sand for use in casting aluminium has 
been invented and patented by Mr. Earl Blough, of 
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the Aluminium Company of America, of Pittsburg, 
Pa. (U.S. Patent ¥15,728, March 23, 1909). The 
sand is used in exactly the same manner as ordinary 
moulding sand and, therefore, no change in mould- 
ing methods are necessary. The material is a sort 
of ground carbon mixed with the usual moulding 
sand. This carbonaceous material may be of various 
kinds, but the following composition is given by the 
patentee as being very good:—Petroleum coke 50 
parts, electric light carbon 25 parts, and coal-tar pitch 
25 parts. The whole is mixed and then baked at a 
high temperature, after which it is finely ground. 
This finely ground carbon is then mixed with the 
moulding sand in the following proportions: Mould- 
ing sand, 85 lbs.; ground carbon, 15 Ibs. The car- 
bon is ground as fine as necessary for any particular 
purpose, but for ordinary use a 200-mesh sieve is 
recommended. The advantage of the carbon in the 
moulding sand is that it is a good conductor of heat, 
and thus serves to chill the aluminium. In this 
manner it acts similarly to a chill mould, but at the 
same time does not produce a rigid mould, as the 
sand is moulded in the usual manner. The patentee 
states that the grain of the aluminium cast in the 
mould is finer and the metal sounder and stronger. 
With an alloy containing 92 per cent. of aluminium 
and 8 per cent. of copper, it is stated that the tensile 
strength is increased from 15 to 25 per cent. when 
cast in a mould made in this manner. 


Cast-Iron Moulds. 

In view of the foregoing, and also in view of the 
expressed difficulty of accommodating the shrinkage 
of aluminium in cooling, it is interesting to recall a 
casting which was shown to us by Dr. Székely, the 
patentee of the Székely process of casting in per- 
manent moulds. This casting was by no means a 
simple one, and weighed something like 60 lbs. It 
was designed for use as a machine part, and con- 
tained numerous recesses and similar intricate parts ; 
but despite this the casting turned out with a beauti- 
ful finish, and fitted cleanly into the permanent mould 
in which it was cast. The shrinkage, we understand, 
was met by a system of clamping the mould parts to- 
gether by means of special spring attachments, which 
allowed a little play when the metal was first poured 
in, and closed tight on it as it shrunk. How far this 
system could be applied to other work we are not in 
a position to say, but the firm for whom this casting 
was made expressed complete satisfaction with it. 
The cores used, it may be mentioned, were of a 
special preparation, the nature of which the inventor 
would not disclose, but they were sufficiently hard to 
withstand being sharply struck against iron without 
suffering damage. 

There is no doubt that, apart from those processes 
which are more or less of a special nature, there is 
considerable room for improvement in the design and 
use of permanent moulds for aluminium, as well as 
for other metals. It is necessary, however, to be pre- 
pared to discard entirely the practice and ideas which 
time has honoured, and which are pursued to-day 
with veneration, if any great advance is to be made. 
It may not, of course, be necessary to do so; but 
many an investigator has stopped short of success on 
account of undue respect for the things that be. At 
the same time, we do not stop walking because aerial 
navigators have managed to attain express train speed 
through the air; and we will not discard the sand 
mould because the metal one can be successfully em- 
ployed for some work. ; 


British Foundrymen’s Convention. 


We have received from the Secretary of the British 
Foundrymen’s Association the report for the past 


year, and the programme of the forthcoming Conven- 
tion at Birmingham, and these we present on another 
page. The record of the Association’s work during 
the past session is an admirable one, and the success 
which has attended the efforts to promote the i- 
terests of our foundrymen is worthy of unqualified 
praise. The advance in the membership of the Asso- 
ciation is by no means a meagre one, the figure now 
being 448, consisting of 6 life members, 39 honorary 
members, 311 members, and 92 branch associate mem- 
bers, as compared with 5 life, 29 honorary, 286 mem- 
bers, 62 branch associate members the previous year. 
The net gain is thus 66. The quality of the work 
done in the different branches has also been well main- 
tained, and, in fact, the whole organisation may be 
said to be steadily advancing. 

We should like also to commend the manner in 
which the report and programme has been placed 
before the members. These are embodied in a neat 
hand-book, the programme, which gives not only the 
titles of the papers, but also a brief synopsis of the 
same, being interleaved with pages for notes. All 
desirable information in regard to the various items 
of the programme is carefully catalogued, and, in 
short, everything has been done to meet the con- 
venience of the members. If this is a criterion of 
other efforts put forward in connection with the Con- 
vention, it should prove a particularly happy and 
successful gathering. 


Making Phosphor Tin. 


For the manufacture of phosphor-tin the following 
method is recommended in preference to the ordinary 
method of introducing the phosphorus into the molten 
tin by means of a phosphoriser. Sponge tin is pre- 
pared by melting pure Straits tin and pouring it from 
a height of several feet into a tub supplied with 
running water. The sponge tin is then removed and 
thoroughly dried, or the tin may be prepared in the 
form of fine shavings. Cakes of yellow cake phos- 
phorus are placed in a saturated solution of copper 
sulphate for about ten minutes, shortly before they 
are used, in order to give them a very thin coating 
of metallic copper so that they may be handled with 
safety, and they are then dried by rolling in sawdust. 
The requisite amount of phosphorus (5 per cent. is 
the usual content for phosphor-tin) is placed in the 
bottom of a plumbago crucible, covered with the dry, 
sponge tin, some powdered charcoal added, and the 
lid of the crucible tightly sealed with a mixture of 
loam and fireclay. The crucible is heated slowly until 
the phosphorus has cut the tin and combined with it. 
The resulting phosphor-tin is then skimmed and 
poured into suitable moulds, preferably of small size, 
and set in running water like solder moulds. 


English v. American Pattern Shops. 


A writer in an American contemporary draws a 
comparison between the manner of driving machinery 
in the shops of that country and of England. He 
remarks that the general method in America appears 
to be the overhead belt drive, while in England the 
system largely favoured is that of running all belts 
and shafting, where possible, under the floor, so that 
they do not in any way interfere with the worker. 
The former system requires often a number of belts, 
in proportion to the number of machines, running 
from the overhead beams, and as it is quite necessary 
to have some of the machines in a pattern-shop well 
away from the wall, some of these belts must occa- 
sionally come in the way when long material is being 
handled. While the worker will in time get accus- 
tomed to the presence of these belts, it is much better 
to have the overhead space as clear as possible; 
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especially where an overhead crane is installed for 
handling large patterns. Belts also create a certain 
amount of draft, which tend to keep in motion the 
fine dust from the saws, lathes, etc., and there is like- 
wise the danger of breakages with the overhead belts. 

It will be readily seen that with the system com- 
monly adopted in England these troubles are to a 
very large extent avoided. Lathes are generally fixed 
along one side of the shop. In some instances they 
are driven direct from the overhead shaft by friction 
clutches fixed on the main shaft itself, thus avoiding 
countershaft pulleys, shaft, and belt for each 
machine. The larger machines, such as saws, band 
and circular saws, planing and thicknessing machines, 
combination saws, and similar machines, are belt- 
driven by a below-floor belt. In the first of two 
or more bricked trenches a short countershaft is fixed 
with two pulleys, one to take the belt from the main 
overhead shaft, the other to drive the next counter- 
shaft, whence the various machines are driven by 
suitable pulleys. The trenches are protected by heavy 
wooden covers made in parts so as to be easily 
handled. This system leaves the room quite clear 
overhead and interferes with very little more floor 
space than is actually needed by the machines them- 
selves. It altogether obviates the possibility of work- 
men getting caught by belts, as movable wooden 
covers are provided to guard the pulleys on the 
machines and the short lengths of belt that come up 
through the floor. 

We have often been told that we have much to learn 
from America in the direction of shop equipment and 
management, but here, at least, that country may 
with advantage take a tip from us. 


Wasters and the Responsibility. 

On another page we publish some notes on “ Wasters 
in the Foundry,” the author of which touches on the 
delicate question of the amount of wasters produced 
by different men. He suggests that the reputations 
of some foremen for keeping down the production of 
waste castings would suffer were a visit paid to the 
foundry and the charging platform before a chance 
of destroying or disposing of bad castings occurred. 
There may be a good deal in this suggestion, and in 
jobbing foundries particularly a remarkably low out- 
put of wasters is often recorded—frequently less than 
in many a highly organised and supervised shop. 
But, granted that such deception does occur, it is 
generally the fault of the principal, and results from 
lax supervision and inconsiderate demands on the 
foundry foreman. Too often the foundry is owned 
by a man having very little practical knowledge of 
the work, who conceives it possible and reasonable to 
expect that no waste castings should be produced. 
He does not realise any of the difficulties of the work, 
and classes any faulty work as the result of sheer 
carelessness. Consequently the foreman, in order to 
meet the demands that are placed on him, has re- 
course to subterfuge, and this is no difficult matter 
unless a strict system of cost-keeping is in vogue. 
While it cannot be regarded as just honest to hood- 
wink one’s employer in this way, when a man knows 
his job depends on his ability to show an abnormally 
low production of bad castings, it cannot be a matter 
of great surprise or condemnation if he descends to 
such a course. The only way to get fair treatment 
from the foundry is to demand a reasonable output, 
and to then give the conduct of the work proper 
supervision. 


World’s Production of Pig-Iron. 


The following statistics, showing in English tons 
the world’s production of pig-iron during the years 
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1906-8, have been compiled by the Comité des Forges 
de France: 














1906. 1907. bs 
Thous- |: er Thous- | Per | Thows- Per 
ands of CEPt- of) ands of cent. of| ands of |Cent. of 
Tons, Total. Tene. | Total. Tons Total. 
United States | 25,308 43.2 25,782 43.0 33.5 
Germany | 12,281 20.9 12,837 21.4 24.4 
Great Britain 10,49 17.3 9.924 16.6 19.5 
France wu 3.314 5.6 3,581 5.9 7.0 
Russia a 2,661 4.5 2,775 4.6 5A 
Austria 
Hungary} = 1,688 2.8 1,843 3.0 | s4 
Belgium ~: 1,354 2.3 1,384 2.3 2.5 
Canada ae 542 1.0 581 1.0 1.1 
Sweden eo 596 1.0 606 1.0 } 1.1 
_ in de 373 373 } 
aly Pa 135 0 
Japan jad 42) 1.4 ‘3 1 2 | 2. 
Other Cntries 200 } 200 
CS ESO SOE: BES aE A 
Total ..| 58,613 100 59 989 100 47,459 | 100 


It is interesting to note that the world’s total pro- 
duction declined in 1908 to below the figure for 1905 
(53,700,000 tons), though it was higher than in 1904 
and 1903, during which years the output was esti- 
mated at 45,050,000 tons and 46,000,000 tons re- 
spectively. 








Institute of Metals. 


The Institute of Metals has just completed the first 
year of its existence, during which period the mem- 
bership has increased from barely 200 to well over 
500. The first volume of the ‘“‘ Journal” of the In- 
stitute is now in the hands of all members, and 
shortly they will receive notification of the forth- 
coming autumn meeting. This will take place at 
Manchester, on Thursday and Friday, October 14 
and 15. The arrangements, which are in the hands 
of a strong local committee, are already well ad- 
vanced. A series of about half a dozen papers of 
interest quite equal to those presented at the 
Birmingham meeting of the Institute, in Novem- 
ber last, will be read and discussed at the two morn- 
ing sessions of the Institute. The afternoon of the 
first day will be devoted to a visit to the University 
of Manchester, where members will be officially re- 
ceived on behalf of the University by Vice-Chancellor 
Alfred Hopkinson, K.C. The new engineering labora- 
tories will be open for inspection, and facilities will 
also be given for inspecting the Municipal School of 
Technology. In the evening a reception will be held 
by the Lord Mayor at the Town Hall. During the 
afternoon of Friday, October 15, members will have 
the opportunity of visiting works of metallurgical 
interest in the neighbourhood of Manchester. 

The work of the Institute has increased so consider- 
ably that the present offices, which were occupied by 
the Institute staff for the first time as recently as 
January last, are already proving to possess insuffi- 
cient accommodation, and it is, therefore, the inten- 
tion of the Institute to remove into a more com- 
modious suite of rooms at the earliest possible 
moment. 

We learn that when Sir William White, K.C.B., 
retires from the Presidency of the Institute at the 
end of the present year, it is almost certain that Sir 
Gerard Muntz, Bart., will be nominated to the vacant 
office. The vacancy in the Vice-Presideney caused by 
the recent death of Mr. Norman Cookson, of New- 
castle-on-Tyne, has been filled by the Council, which, 
at a recent meeting, unanimously elected Dr. H. C. 
H. Carpenter, of Manchester. 
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Making Malleable Castings. 


The active study of science has thrown light on 
many problems and made numerous well-guarded 
trade secrets common property. For a long time, 
however, comparatively little attention was bestowed 
on the production of malleable castings, but of late 
years, this branch also has been thoroughly investi- 
gated by Hatfield and others. One of the most 
practical contributions to the subject, from the point 
of view of British practice, is a recent paper by Mr. 
J. Mathews, read before the British Foundrymen’s 


































fined periods, the first of which is the breaking up of 
the cementite, that is to say, the separation of the 
temper carbon at the end of a given time at a cer- 
tain temperature, the elmination of carbon, the 
actual fining process, commencing afterwards. The 
first stage is sufficient to render the metal soft and 
malleable (American ‘ black heart” cast iron). The 
decomposition of the carbide proceeds the more 
rapidly and at a lower temperature, in proportion as 
the chemical composition of the metal is more suit- 
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Fic. 1—SECTIONAL PLAN AND ELEVATION OF 15-TON REVERBERATORY FURNACE 
FOR MALLEABLE CASTINGS, 
White cast iron, in which the carbon is not retards the separation of the temper carbon; and sul- 


separated in the form of graphite—a matter of com- 
position or of rapid cooling—contains the largest pro- 
portion of its carbon as a carbide, with the formula 
Fe,C, the metallographical name for which is 
cementite. This substance has the property of decom- 
posing into its components on prolonged heating to a 
suitable temperature, so that the hard cementite is 
replaced by pure iron (ferrite) and carbon (temper 
carbon), thus rendering the metal soft and malleable. 
According to Mr. E, Schoemenn{ there is now little 
doubt that the phenomena occurring in the produc- 
tion of malleable cast iron proceed in two sharply de- 
t “ Foundry Trade Journal,” May, 1909. 
+ “ Stahl und Eisen,” April 21, 1909. 


phur, even in small quantities, is still more energetic 
in this connection. On the other hand, silicon is 
favourable, the temperature and time required for 
the decomposition of the carbide decreasing as the 
silicon content rises. Hence it is desirable to see 
that the metal contains as much silicon as possible, 
compatible with mildness and the prevention of 
graphite formation (this depending chiefly on the 
thickness of metal in the casting). For practical pur- 
poses, the lowest limit of silicon is about 0.5 per cent., 
and the upper limit about 1.2 per cent. 

The time required to eliminate a portion of the 
temper carbon, by oxidation, during the second period 
(the actual fining stage) depends on the amount of 
carbon present. ‘The arger the proportion of carbon 
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in the casting, the longer the time required for its re- 
moval, and vice versd. It should be pointed out that 
there are limits to the diminution of the carbon con- 
tent of unannealed cast iron, and that, on the other 
hand, certain technical difficulties occur in connection 
with pouring, owing to the increased melting tem- 
perature as the carbon content is lowered, these diffi- 
culties showing themselves in the formation of blow 
holes and in unsatisfactory pouring. For thick-wai! 
castings the lowest limit of carbon which enables these 
difficulties to be avoided is about 2.5 per cent., and 
for thin-walled castings about 2.6 to 2.7 per cent. 
Certain other advantages, in addition to the saving 
of time, result from a low carbon content. The 
temper carbon forming on the decomposition of the 
carbide naturally loosens the texture of the iron, ana, 
therefore, has an unfavourable influence on its tensile 



















| 
1 
} 


‘ae 





« “40 ee 8 ee 4 -—» 

0 pita - ere sw 4k" 

1§ aS 9e—_ -=-~-6+$9=_-— 9 $45 . 

i> Baa <| tate tt “ 

43-13 se bd ees ‘ re TT “F 

ie : 2 

2 ,- 2 

'~ 

5 t@:-| & 

— 8 27.8 
7 25 












Size 
SS) 
al” Sy, 


JITTERS 
 acaee u 







ene 
SECTION ON D-D 


Fic. 2.—Cross SECTIONS OF 15-TON REVERBER- 
ATORY FURNACE FOR MALLEABLE CASTINGS. 
(FOR SECTION LINES SEE FIG. 1.) 


properties, this being the more pronounced the higher 
the total carbon content of the cast iron and the 
larger the quantity of temper carbon consequently * 
formed. By lowering the carbon content this incon- 
venience is rendered less apparent, so that the tensile 
properties of the casting, especially the breaking 
strength and elongation, are improved. 

It is also known that when the carbon content is 
low, the permissible amount of silicon that can be 
added to prevent the formation of graphite may be 
increased. This possibility of raising the silicon con- 
tent facilitates the decomposition of the carbide—an 
important consideration in helping the process to go 
on smoothly. 

An examination of the usual melting processes 
shows that the best theoretical composition 
of malleable cast iron cannot be obtained in all cases. 
In the cupola furnace a considerable enrichment in 
sulphur occurs, with a corresponding absorption of 
carbon when the initial carbon content of the charge 
has been low, so that castings low in carbon cannot 
be produced by this method. Melting in the crucible 


is far more favourable, since in this way any desired 
carbon content can be obtained, and the undesirable 
enrichment in sulphur avoided. Against these ad- 
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Fic. 3.—SECTIONAL PLAN AND ELEVATION OF 
SMALL ACID-LINED OPEN-HEARTH FURNACE 
FOR MALLEABLE CASTINGS. 


vantages of the crucible must be set the higher cost 
and somewhat cumbrous method of working—a point 
of some importance when a large production is in 
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Fig. 4.—SECTIONAL PLAN AND ELEVATIONS OF GAS- 
FIRED ANNEALING FURNACE FOR MALLEABLE CASTINGS. 


question. On this account endeavours have been 
made to find a more convenient method of melting, 
which should furnish a good quality product at a low 
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Such a method is provided in the open-hearth 
furnace, which is cheap to work, is free from the 
defects of the cupola furnace, and unites in itself all 
the good points of the cupola furnace. 

More than twenty years ago the open-hearth fur- 


cost. 
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malleable castings. On the other hand, the open- 
hearth furnace, if run continuously, is not only 
cheaper than the air furnace, but produces a better 
grade of casting. It has its disadvantages, however, 
and can only be economical in very large works. Mr. 





Fic, 5.—SmMaLL OPEN-HEARTH FURNACE FOR STEEL 
AND MALLEABLE CASTINGS. 


nace was employed in the production of malleable 
cast iron, and at present this method has been largely 
adopted, though success has not been attained with- 
out considerable trouble, the difficulties encountered 
requiring considerable experience to surmount. 


W. H. Kane, of Zanesville, Ohio,* has described a 15- 
ton reverberatory furnace, which is shown in the 
illustrations, Figs. 1 and 2. He points out that in 
building an air furnace it is very necessary to put in 
a slow fire to dry out the walls and bungs before silica 





Fic, 6.—GAS-FIRED ANNEALING FURNACES FOR 
MALLEABLE CASTINGS. 


In the United States the air or reverberatory fur- 
nace is principally used for melting. The air furnace is 
not, of course, as cheap as the cupola, but the in- 
ferior quality of castings obtained from the cupola 
more than offsets the greater cost of air-furnace 


sand bottom is put in. He writes as follows: 
The sand used for the bottom must bake weli. It 
should be the best that can be had. Old firebrick 


* Paper read at the Cincinnati Convention, May, 1909, of the 
American Foundrymen’s Association. 
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ground up and run through a No. 4-riddle, when 
mixed with sharp sand, will make an _ excellent 
bottom. Ground firebrick and fireclay mixed up for 
a daubing for side walls and spout, and to make the 
breast, give about the best results. The same mix- 
ture is used for lining ladles. Old grindstones, pul- 
verised fine and rammed down hard, make a furnace 
bottom that will stand for several weeks. 

There is no hard-and-fast rule for making the plates 
and stays of an air furnace. Some foundrymen make 
very large plates—6 ft. to 8 ft. long and 5 ft. high. 
Others are 3 ft. to 4 ft. in length and 12 in. to 
18 in. wide. 

After the plates are set and have been bolted to the 
buckle plates, the walls are built to the proper 
height. The openings over the bridge walls are a 
most important point, as on it depend the working 
of the furnace and the coal consumption. Mr, Kane 
puts the opening over the front bridge wall at 18 in. 


BUNG COMPLETE 
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issue of June last, but we deem it advisable to include 
them in this article, and we also reproduce the drawings 
(Fig. 7), showing the details of the bungs.] 

Little has been published on the practical working 
of foundries producing malleable castings by the aid 
of the open-hearth furnace, and, consequently, par- 
ticulars of this nature should be of interest. Messrs. 
F. W. Killing, of Hagen-Delstern, whose works, 
established in 1871, were reconstructed in 1906 by 
Messrs. Poetter & Company, of 39, Victoria Street, 
S.W., the business having outgrown the capacity of 
the old crucible-furnace plant, melt the metal in an 
acid open-hearth furnace, the gas producer of which 
also heats the annealing furnaces. The casting shop, 
which is about 240 ft. in length and 100 ft. wide, is 
arranged in three bays, and is well lighted aad venti- 
lated. It is equipped with high-speed electric travel- 
ling cranes for the rapid transport of the materials 
and finished products. 
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Fic. 7.—DETAILS OF BUNGs. 


centre of bung and the back opening 6 in. centre of 
bung. A water gauge records the blast pressure, 
which with about 3 in. and the openings above-men- 
tioned give good results. He also states that the 
grate should be at least 12 in. below the door, 
so that a bed can be carried from 12 in. to 16 in. in 
depth. As to the bungs, there are various styles in 
use, One has a single brick, or 9 in. Another takes 
a brick and a half, or 13 in., and still another two 
bricks, or 18 in. in width. The frame is made in 
various ways. The old style had rods running the 
entire length and could be tightened from both ends. 
The latest designs work better and have the tighten- 
ing accomplished by means of set screws. These 
bungs rarely drop out, holding the brick well through 
the various phases of expansion and contraction. 
The use of a waste heat boiler in the stack, or at 
the back of the stack, with proper damper facilities 
to use boiler or furnace independently, is advisable. 
(These notes by Mr. Kane were published in our 


The moulding sand is carefully prepared in a well- 
equipped shop, so as to obtain the cleanest possible 
ca8tings. The metal is melted in a small open-hearth 
furnace capable of holding 3 to 4 tons, three charges 
being treated per day, and each taking three to five 
hours. Fig. 3 shows the design of this furnace, with 
reference to which care has been taken to provide 
for subsequent enlargement, by taking the heads 
apart and lengthening the furnace without any 
heavy cost. 

For the reasons already advanced, the open-hearth 
furnace is the best for the purpose in view, when a 
large output is in question, provided the necessary 
precautions to prevent failure are adopted. The 
chief peculiarity of the open-hearth process resides 
in the changes to which the metal is subjected by the 
oxidation of manganese, silicon, and carbon. These 
oxidation processes form a characteristic feature of 
the production of steel in the open-hearth furnace, 
whereas in the manufacture of malleable cast iron 
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they have to be accepted as inevitable accessories, and 
the furnace must be regarded solely as a means for 
liquefying the iron. 

In order to obtain the requisite silicon content in 
the molten iron it is, therefore, necessary to take 
the losses into account in preparing the charge. These 
losses amount to an average of 10 to 15 per cent. when 
the furnace is properly worked and is tapped as soon 
as the metal is hot and ready for pouring. Slow 
working will invariably lead to a greater amount of 
silicon being burned off, so that the metal will no 
longer have the desired composition. 

Since manganese and phosphorus must be present 
in only small quantities (Mn 0.2 per cent. and P 0.1 
per cent.) in good quality malleable cast iron, the 
charge must be graded accordingly, iron that is low 
in both these elements being used exclusively. There 
is also a considerable loss of carbon, the quality of 
the metal being correspondingly improved. Table I. 
gives the analyses of a number of samples of (un- 
annealed) malleable cast iron produced at the Killing 


Works : — 


TABLE I 
Thickness of Total 
Casting. Carbon Si. Mn. P. Ss 
Per Per Per Per Per 
No Mm cent, cent. cent cent. cent. 
1 10 2,67 0.85 0.21 0.08 0.06 
2 2.77 0.92 0.18 0.11 0.05 
] 12 2.80 0.80 0.23 0.10 0.07 
4 15 2.71 0.70 0.21 0.09 0.10 
5 14 2.68 0.73 0.17 0.09 0.08 
6 10 2.65 0.78 0.20 0.12 0.06 
” i 8 2.75 0.88 0.21 0.08 0.08 
; 120 2.60 0.65 0.20 0.10 0.10 


These data show the trouble that has to be taken 
to apportion the silicon content of the various charges 
to the thickness of the castings to be made therefrom, 
whilst the proportions of manganese, phosphorus, and 
sulphur remain for the most part within permissible 
limits. In spite of the low carbon content, the cast- 
ings all came out sharp, thus showing that the open- 
hearth furnace can produce hot, very fluid, iron,* 


The following temperature determinations, made 
with a Wanner pyrometer, are of interest: 
TABLE II, 
Iron 
temperature. 
Furnace Commencement 
Charge. temperature, of tapping. End. 
1 1,670°C, 1,275°C 1,308°C, 
2 1,650 1,350 1,380 
3 1,590 1,290 1,375 
4 1,600 1,275 1,290 


Charge No. 4 was intended for thick castings, and 
had a composition corresponding to the samples 4 and 


* These figures are however not so favourable, in a qualitative 
sense, as have often been obtained by others. Thus Ledebur 
found 2.34 per cent. C; 0.35 per cent. Si; 0.05 per cent. Mn; and 
0.08 per cent. P in malleable cast iron from the open-hearth 
furnace, the tensile strength being 59,700lbs. per square inch, and 
the elongation 4 to5 per cent. The loss in the furnace was &per 
cent. The first Eckardt furnace for malleable cast iron was 
erected in 1882, and the results obtained were so satisfactory that 
16 of these furnaces are now in operation, some of them producin 
15 tons daily of molten iron for fittings and other commercia 
malleable castings. The furnace will also produce steel for very 
thin castings, one plant laid down last year making steel for 
motor car fittings. 350 to 400 castings ner ton of metal, including 
2-0z. spanners, 11 lb. bends, 3 inehes wide and 15 inches long, and 
varioustubes. Thecastings only required annealing to remove 
the casting stresses or increase the fineness of grain. 
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7 of Table I. This justifies the lower tapping heats 
in comparison with charges 1 and 2, which were for 
thin castings. 

The old approved foundry rule to pour the metal 
as hot as possible, in order to obtain perfect, compact 
castings, must be specially borne in mind when work- 
ing with metal low in carbon, in order to avoid defects 
and wasters. The amount of coal consumed averages 
40 per cent. of the weight of the charge, without 
counting night coal. 

At the works of Messrs. Killing a Poetter gas pro- 
ducer, with automatic fuel-feed, supplies heat 
to the annealing furnace, in addition to the open- 
hearth, the centralisation of the source of heat for 
both furnaces saving expense in working. 

The Poetter annealing furnaces are fitted with re- 
generators, and arranged as low-level furnaces with 
detachable covers, which are lifted off by an electric 
travelling crane, which also lowers and removes the 
filled annealing pots. 

In comparison with the old system of direct fire 
heating, the method of gas heating affords the un- 
deniable advantage of enabling the temperature to 
be regulated exactly. In order to utilise this ad- 
vantage, each furnace is equipped with a self-register- 
ing Braun pyrometer, so that the heating can be con- 
trolled throughout. When the temperature requisite 
for the production of temper carbon has been at- 
tained, the furnace must be maintained at a constant 
temperature of about 950 deg. C., for the purpose of 
oxidising the carbon. The heat of the waste gases is 
utilised in the recuperator, the temperature in the flue 
being comparatively low, viz., about 290 deg. C. Heat- 
ing up to maximum temperature takes 15 hours, and 
this temperature is maintained for 30 hours, after 
which the furnace is cooled down during another 
15 hours. Specimens of the tempered castings gave 
the following composition : — 


TABLE III. 


Total Carbon. Si, Mn. P. s. 
Per cent. Percent. Percent. Percent. Percent 
1.01 0.7. 0.25 0.09 0.09 
0.87 0. 0.28 0.11 0.08 
0.93 1.06 0.17 0.13 0.11 
1.12 0.91 0.13 012 0.06 
1.53 0.26 0.21 0.07 0.13 
0 91 0.87 0.20 0.09 0.08 
0.89 0.89 0.21 0.12 0.09 


In nearly all cases the carbon content has been re- 
duced to the permissible limit, but the percentage of 
sulphur shows an increase all round, owing to the 
sulphur in the tempering ore. The results of tensile 
tests on worked bars are given in Table IV. : — 


TABLE 1V. 


Tensile strength. Elongation. 

Ibs. vee oa. inch. Per cent. 
46,5 pe —_ ‘i ye sa so, SO 
47,500 ... in By a ms me 
44,200 ... we oe sine an <n 
48,600 ... ass in oon rae ow OS 
45,000 4.5 


The most noteworthy feature about these results 
is the relatively high elongation, which is unattainable 
in metal from the cupola furnace, and is very 
characteristic of the superiority of the open-hearth 
furnace for the production of malleable cast iron. 


Messrs. A. L. Gisnson & Company have now started 
manufacturing their specialities at their new Radnor 
Works, Strawberry Vale, Twickenham. Their offices 
and warehouse continue at 19, 20, and 21, Tower Street, 
Upper St. Martin’s Lane, London, W.C. 


Moses, Eapoxn & Sons, Limitep, President Steel 
Works, Sheffield, have appointed Mr. C. A. Hunton 
as their agent for London and the South of England, 
and Mr. J. A. Barton has been transferred from the 
South of England to the Northern Counties. 
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British Foundrymen’s Association. 


The programme has just been issued of the sixth 
annual convention of the above Association, which 
— be held at the University Buildings (late Mason’s 

College), Edmund Street, Birmingham, on August 3, 
4, and 5 next. The headquarters of the Association 
will be at the Imperial Hotel, Upper Temple Street, 
off New Street, Birmingham, where rooms have been 
secured for the sole use of the members. 

The local reception committee includes the follow- 
ing well-known gentlemen connected with the foundry 
trades: —Mr. R. Buchanan (chairman), Prof, T. 
Turner, Mr. F. J. Cook, Mr. A. H. Hiorns, Mr. W. 
J. Foster, Mr. R. Mason, Mr. J. B. Tattersall, Mr. A. 
Fraser, Mr. M. Gale, Mr. W. L. Reason, Mr. J. 
Matthews, Mr. H. Winterton, Mr. G. Hailstone and 
Mr. C. Heggie (secretary). 

The annual report of the Council for the yecr 1908 
states that during the year a life honorary member, 
Sir Robert Hadfield (Bessemer Medallist), has been 
elected a Fellow of the Royal Soc’ety. The Sheffield 
branch secretary Mr. Thos. Swinden, has_ been 
awarded the Andrew Carnegie Research Scholarship, 
value £100, for original research in metallurgy, by 
the Iron and Steel Institute, also a premium from 
the Institute of Electrical Engineers for a paper on 
“The Magnetic Properties of ‘Carbun-Tungsten 
Steels.”’ The total numbers on the roll of the Associa- 
tion at the present time is 448, consisting of 6 life 
members, 39 honorary members, 311 members, and 92 
branch associate members; which, as compared with 
5 life, 29 honorary, 286 members, and 62 branch asso- 
ciate members the previous year, shows a net gain of 
66. During the past year 4 honorary and 32 members 
have resigned, and 14 honorary, 61 members, and 30 
branch associate members have been elected. The 
total revenue for the year was £138 12s., while the 
expenditure was £123 6s. 8}d., leaving a balance of 
revenue over expenditure of £15 5s. 34d.; this, with 
the balance of £32 15s. 54d. brought forward from 
year 1907, leaves a total balance in hand of £48 Os, 9d. 

During the past year the Council have seriously 
considered the position of the Association, and, as a 
result, call attention to the following suggestions : — 
The Association was established purely on an educa- 
tional basis. Conducted solely on these lines, the re- 
sults up to date have been extremely successful. 
However, the time has now arrived to consider 
whether ’ greater success is not within their reach, 
The Council consider that an opportunity is now pre- 
sented of widening the organisation by attaining 
greater facilities, and in turn greater efficiency. Given 
these facilities, the printed proceedings could be en- 
larged in the following directions : —(a) Fuller reports 
of the discussions at the annual meetings; (b) the 
inclusion of papers read at branch meetings; (ce) dis- 
cussions at branch meetings; (d) abstracts of British, 
Continental, and American papers or researches re- 
lating to foundry practice. 

These ideals cannot be attained without funds, 
and, as an illustration, the Council state that under 
existing conditions the present cost per member is 
7s. 9d. per year. In order to make some move 
towards increased efficiency, the Council tentatively 
suggest a scheme of membership as follows: - 


Annual 

Subscription. 
Class, £s. d. 
Members _... in ios at 2 110 
Associate Members... pee aoe ; 010 6 
Associates ... k- ‘i . 030 


Six members of the Council are retiring, three offer 
themselves for re-election, and Mr. Mason, owing to 
his being elected President of the Birmingham Branch, 
retains his seat as ex-officio member of the Council. 
The following gentlemen have been nominated to fill 
the vacancies: —Mr. W. J. Morris, Butterley Iron- 
works, Derby, ‘works manager; Mr. C. Heggie (Secre- 
tary Birmingham Branch), foreman patternmaker, 
Messrs. J. W. Wright & Eagle Range Company, 
Aston; Mr. L. Graham, Messrs. Willans & Robinson, 
Rugby, foreman moulder; Mr. J, E. Stacey Jones, 
metallurgist in private practice, Coventry; Mr. W. 
F. Bagnall, Shalesmoor Foundry, Sheffield; Mr. W 
J. Ellis, Messrs. Flack & Ellis, Southampton; Mr. 
C, Morehead, Messrs, Siemens Bros. & Company, 
Stafford. 

We print herewith the current balance-sheet : — 


Fifth Annual Balance Sheet, 1908. 


INCOME. 
January Ist to December 3ist, 1908. 





£s. d. 
Balance from 1907... ame ; . 3215 5} 
Arrears Subscriptions, 1907 cot ee 

Contributions : peeenuees - 
32 Hon. at £1 1 Ee: . 38312 0 
276 Ord. Members at 7s. 6d. ; -. 103 10 0 
£171 7 5h 

EXPENDITURE. 
January Ist to December 3lst, 1908. 


agi 


Postage ran 
Printing and Statione ry 
Council Expenses _.. 
Printing Annual Proceedings 
Expenses Annual cantiateed 
Branch Expenses : 
Typewriter... 
Registration of Rules 


co 
= 
Se 
OT ee 


Rowe Cee AIS 
= 


9 6 
Illuminated Address, Mr. Buchanan.. 4 6 
Secretary's Expenses 3 3 6 
Clerical Assistance ... 2 0 
Cheque Book 026 
Stamp 2s 
Arrears Sub., 38 at 7s, . 6a. ss - 14 5 0 
Cash in Treasurer's ha » © ¢ 9 
Cash in London City = Midland Bank |. 4716 0 
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Audited and tonne correct, 
H. PILKINGTON. 
J. E. CROWTHER. 
F. W. FINCH, Treasurer. 
J. E.H. ALLBUT, Secretary. 


Programme. 


The following is the pengpesnans of the forthcoming 
annual meeting in detail: 


Tvespay, Aveust 3. 

9 a.m., election of officers; 10 a.m., municipal re- 
ception by the Lord Mayor of Birmingham ; Presi- 
dential Address. Papers: “Twenty-five Years of Cast 
Iron,” by Prof. T. Turner, Birmingham; “The Pro- 
duction of Patterns for Light Castings,” by Mr. W 
H. Sherburn, Warrington; 2.30 p.m., visit to the 
new buildings of the University, Birmingham. [The 
buildings and grounds of the University cover an 
area of 44 acres, kindly presented to the authorities 
by Lord Calthorpe. Prof. Turner was appointed the 
first Professor of Metallurgy, and the new metallurgi- 
cal department, which has now been in working order 
upwards of four years, was designed and equipped 
under his superintendence. The engineering depart- 
ment supplies, direct from the power station, direct 

c 
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and three-phase electric current, and Mond gas, for 
use in metallurgical laboratories. The University 
contains smelting laboratories, gas plant, foundry, 
forge, Siemens furnace with necessary electric hoist, 
crane, boiler, ladles, moulds, and stores for metals, 
ore, and furnace materials, also a water jacketted 
blast furnace, a roasting furnace, cupellation furnace, 


Bruckner calciner, weighing machine, and Root’s 
blower.] 7.45 p.m., visit to municipal tramway 


generating station, Summer Lane, Birmingham. 


Wepnespay, Aveust 4. 
9.30 a.m., Papers: “Influence of Chemical Com- 
ounds on the Properties of Cast Iron,” by Mr. A. H. 
Hiorns, Principal of the Metallurgical Section, Bir- 


mingham Technical School; ‘‘The Application of 
Rule-of-Thumb and Science in the Foundry,” by Mr. 
Sydney G. Smith, Chesterfield; “Introduction to the 
Effect of Structure upon the Physical Properties of 
Cast Iron,” by Mr. F. J. Cook and Mr. G. Hailstone, 
Birmingham; 2.30 p.m., visit to Messrs. Belliss & 
Morcom’s electrical machinery department, Icknield 
Square, Birmingham; 7.30 p.m., smoking concert in 
the Temple Room at headquarters, Imperial Hotel, 
Temple Street. 


Tuurspay, Aveust 5. 
Visit to the British Thomson-Houston, Limited, 
Rugby, to inspect steam turbine and general electrical 
engineering works; to be followed by picnic. 


—T NC YY 


Some American Moulding Machines. 


(Continued from page 431.) 


The ‘‘ Modern”? Machine. 


The machine, made by the Arcade Manufacturing 
Company, of Freeport, Ill., U.S.A., and styled the 
“Modern,” is designed for handling moulds for light 
castings, such as are usually made in flasks 14 in. 
by 22 in., or less, and is, we understand, in successful 
operation in brass, malleable iron, and grey iron 
foundries, doing a great variety of work. 





Fic. 7.—TABLE HOLDING 
AND TW) HALVES OF FLASK ATTACHED. 


PLATE TURNED FACE UP 


The patterns used are in the form of match- 
plates, or split patterns, the cope and drag halves of 
the mould being thus produced at the same time. 
The plates are usually made from regular gated 
metal patterns. White metal is used in making the 
plates, and this is bedded in heavy cast-iron frames, 
giving a plate that is particularly serviceable. 

The machine is simple in operation, and can be 
readily mastered by an inexperienced workman. The 
pattern-plates attached to the revolving tables are 
shown in Fig. 10. In the beginning of the operation 
the table holding the plates is turned face up, with 
the two halves of the flask attached. After the sand 
has been thrown in the flask the cope and bottom 


boards are placed in position and held by two clamps. 
The table is rolled over and pressure applied to the 
sand by means of a long lever at the left of the 
machine. This releases the clamps automatically, and 
the pattern is drawn by gradually allowing the lever 
to resume its normal position and by vibrating the 
pattern at the same time. 





Fic. 8.—TABLE ROLLED OVER. 


The mould now rests on a sliding platform, which 
is drawn forward to a convenient position, and the 
mould is then closed. The operations of the machine 
are depicted in Figs. 7, 8, 9, and 10. The machine, 
which is mounted on wheels, allowing the moulder to 
move on as the number of moulds increases, is 34 in. 
high, 49 in. long, and 42 in. wide, outside of wheels, 
the weight being 1,200 lbs. 

For the accommodation of larger work the Arcade 
Manufacturing Company have also constructed a 
larger variety of their machine, on which may be 
handled flasks having dimensions up to 12 in, by 


30 in. if the patterns are attached as shown in Fig. 10, 


or 16 in. by 24 in. placed side by side. Either wood 
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or iron flasks may be used. The range of work done 
on this machine is considerable, a casting weighing 
75 lbs. having been successfully produced on it. By 
means of adjustable balance weights, moulds are 
made with the same ease and speed as with the 
machine previously described. 





Fic. 9.—DRAWING THE PATTERN, 


The Berkshire Machine. 
The Berkshire moulding machine, constructed by 
the Berkshire Manufacturing Company, Cleveland, 
0., U.S.A., who are represented ‘in this country by 


tion and the lever thrown, the sand is sifted in 
the riddle at the rear of the machine, and then con- 
veyed in a bucket elevator to the hopper above. 
The flask is next automatically carried to the rear, 
where it is filled with sand. It then travels forward 
and is met in its course by the bottom board sup- 
ported upon the ram, which is forced down, thereby 
ramming the sand. At the same time the vibrator is 
automatically thrown into action, which makes impos- 





Fic,$10.—PATTERNS ATTACHED TO REVOLVING 
TABLE, 


sible the formation of any vacuum, and also prevents 
the sand from adhering to the pattern. While the 
flask returns to receive its supply of sand, the bottom 
board is supported by suitable hooks, but as the ram 
comes down these hooks are drawn back so that the 
































Fic. 11—THE BERKSHIRE MOULDING MACHINE AND 
SAND CONVEYOR COMPLETE. 


Messrs. J. W. Jackman & Company, Limited, Caxton 
House, Westminster, comprises a sand-screening 
apparatus, a moulding machine and mechanism 
for elevating the sand and filling it into the 
flask. A general view of the entire apparatus 
is presented in Fig. 11. The operation of the 
mechanism is in detail as follows:—The flask 
and bottom board having been put into posi- 


Fic. 12.—THE IMPROVED BERKSHIRE 
MACHINE. 


board remains upon the mould. The operator then 
lifts off the flask and sets it to one side, blows the 
sand from the table with an air hose and all is ready 
for placing the other half of the mould. The pressure 
of the ram upon the sand can be quickly adjusted, 
and it is also possible to adjust the boards in such a 
way that the drag will be rammed harder than the 
cope. The pattern plates are placed in an aie 
c 
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table, or platen, at the front of the machine, and can 
be changed by removing four screws which hold the 
plate in position, and slipping in the new plate. The 
plates are accurately located by dowel pins. Split 
patterns plated on one side of a cast-iron plate, are 
employed. 

One of the features of this machine is the heating 
of the pattern plates by gas jets from beneath, so 
that the moulds draw readily, without the use of any 
parting material whatever. By this method, with 
the proper grade of moulding sand, very fine work 
is made possible without any facing. 

The Berkshire machine has been on the market for 
some years now, and various improvements in it have 
been effected. Amongst recent ones may be men- 
tioned the attachment of a foot lever for starting 
and stopping. This replaces the hand lever which 
in the earlier pattern of this machine engaged 
a clutch in the When the foot 


driving wheel. 





lic. 13.—FLASK FILLED WITH SAND; MATCH 
PLATE BETWEEN COPE AND Drac. ‘THE 
RAMMING HEAD IS TILTED BACK. 


lever is depressed it releases a catch and permits 
the machine to make one complete revolution, thereby 
making one-half the mould. By the use of the foot 
lever, the operator-is not compelled to leave the front 
of his machine, and considerable time is gained by 
this arrangement. A pneumatic device has also been 
attached for lifting the flask pins. The lever for this 
device is thrown by the operator’s knee. In the 
earlier machines a hand lever was used to release the 
flask pins, which would drop as the machine carried 
back the flasks. Improvements have also been made 
with the vibrator, the operation of which begins 
when the flask starts under the sand hopper, its 
period of operation being controlled by a cam on the 
auxiliary shaft. Increasing the time of the vibrator 
operation results in jarring down the sand more 
effectively into all the pockets of the patterns. The 
vibrator continues to operate until the pattern is 
lifted from the pattern plate. The time of vibration 
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is regulated by the cam, and it can be stopped when 
the mould just clears the plate or continued until 
the flask has been raised to its full height. The speed 
of raising the flask is controlled by a valve so that it 
can be lifted rapidly or slowly, according to the 
nature of the work. The air cylinder can also be 
used for drawing the patterns down through a 
stripping plate if necessary. Another feature is the 
positive stop which centres the flask under the ram- 
ming head. This effectively prevents the ramming 
of the sprue out of place. 

Fig. 12 shows the modern Berkshire machine with 
the improvements meritioned. 


The Berkshire Hand Squeezer Machine. 


The Berkshire Manufacturing Company also _pro- 
duce a combination hand squeezer and pattern draw- 
ing machine. This apparatus is designed to take the 
place of the automatic moulding machine just de- 
scribed, where the output of the different castings is 





HEAD TILTED FORWARD 
RAMMED BY DOWNWARD 


14.—RAMMING 
AND MOULD 
STROKE OF SQUEEZING LEVER. 


iG 


timited and the foundryman does not desire to change 
the patterns to meet the requirements of that ap- 
paratus. ; 

The squeezer machine we illustrate in Figs. 13-16. 
The mechanism of the flask-lifting posts, which are 
raised when the pattern is being drawn and the cope 
flask is being lifted away from the pattern, is con- 
trolled by the lever at the side, which is thrown over 
by the operator while vibrating the pattern with a 
knee valve. 

The post-raising lever is held until released by a 
spring catch. The four posts are attached to a slotted 
cast-iron frame, which permits of their adjustment 
to pattern plates, match plates and flasks of various 
sizes. The frame to which the posts are attached is 
operated by gears running in side racks, and as an 
additional precaution this frame is supported by 
guide posts at either end, operatirg in long bearings 
provided with oil reservoirs, which can be filled with- 
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out removing the sheet steel case shown in Fig, 13. 
The operating parts beneath the table are enclosed 
by a canvas case between the centre frame and the 
table, and a sheet steel case is located underneath the 
middle frame, enclosing the oil reservoirs and the 
bearings of the guides of the centre frame. For 
cleaning the patterns, a blow-off is provided. 

The various operations necessary for making a 
complete mould with one stroke of the squeezing lever 
are consecutively shown in Figs. 13, 14, and 15. In 
Fig. 13 the match plate with patterns on opposite 
sides is shown between the cope and drag halves of a 
snap flask, which has been filled with sand, the bottom 
and cope boards being in position. In Fig. 14 the 
head has been tilted forward in a vertical position 
over the flask, and the mould has been rammed by 
the downward stroke of the squeezing lever, which 
actuates the ramming head. In Fig. 15 the pattern 





Fic. 15.—PATTERN-DRAWING AND FLASK-LIFTING 
POSTS RAISED, WITHDRAWING MATCH PLATE 
FROM COPE AND DRAG. 


and flask-lifting lever has been swung over, thereby 
raising the four posts, and the match plate has been 
lifted from the drag mould by the lugs on the posts 
while the ends of the latter in contact with the lugs 
on the cope half of the snap flask, have lifted the 
same away from the upper side of the match plate. 
The cope is then lifted off, the match plate is re- 
moved. The mould is then closed and the flask re 
moved. 

The use of a pattern plate with split patterns on 
one side is iliustrated in Fig. 16. The plate is bolted 
to the table, the flask set in position, filled with sand 
and with the bottom board in place is rammed as 
previously descr¥sed. After tilting back the head the 
mould is lifted away from the patterns by the four 
posts as shown. When using a sand match with 
movable patterns, the match plate is placed on the 
table, the flask is set on the same and the mould is 
rammed. After tilting back the head, the mould, 
together with the sand match is rolled over, and the 
match board is lifted away from the drag by the 


four lifting posts which engage lugs on the ends af 
the frame of the match board. The patterns are left 
in the sand, the cope flasks adjusted, filled with sand 
and rammed. The cope flask is then lifted away 
from the patterns, and after they have been with- 
drawn from the sand the mould is closed. 

The machine consists of a cast-iron table to the 
frame of which is attached the pattern drawing 
mechanism. The tilting, ramming head is attached 
to a cast-iron cross-bar supported on shafts fastened 
to the frame. The table is slotted to permit of the 
passage of the pattern and fiask-lifting posts, and 
slots are also provided for the adjustment of the 
flask stops, which can be set for any flask within the 
capacity of the machine. 

A compound toggle movement reduces to a mini- 
mum the power required to ram the mould, and as 
the toggles are self-releasing, it is impossible to ram 





Fic. 16.—ILLUSTRATING USE OF A PATTERN 
PLATE WITH SPLIT PATTERNS ON ONE SIDE. 


a mould harder than the density desired after the 
head has been adjusted for the pattern to be moulded. 
The head is adjustable up and down, this being con- 
trolled by nuts on the two steel uprights. The 
squeezing lever is of sufficient length to be operated 
without great exertion, and is counterbalanced at 
one end with an adjustable weight. The tilting of 
the head is controlled by springs attached to the 
lower ends of the steel: uprights and the frame of 
the machine. 
(lo be continued.) 


On Thursday, July 8, an outbreak of fire—the 
second within a month—took place in the pattern shed 
at the Ferryhill Foundry, Aberdeen, belonging to 
Messrs. James Abernethy iM Company. The flames were 
soon extinguished, but not before a large number of 
patterns had been destroyed. 





At a meeting of the Birmingham Metallurgical 
Society, held at the Municipal Technical School on 
June 17, Mr. A. H. Hiorns presiding, a short paper 
was read by Mr, A. Jude on “Peculiarity in a 
Cylinder Casting.” 

Mr. Jude exhibited a drawing of a cylinder which, 
some time ago, he had occasion to examine rather 
minutely, and in’ which he found the peculiarity in 
question. The cylinder was of the type used in a 
certain make of high-speed electric light engines, 
the high-pressure and the low-pressure cylinders 
being made, with steamchest common to both be- 
tween, in one casting. In the larger type of cylin- 
ders of this class there is a considerable amount of 
metal in and about the valve chest, frequently dis- 
tributed in unequal thicknesses. The cores also are 
frequently very large in area, but have narrow 
spaces from which the air has to pass when the cast- 
ing is being made. There is therefore retained in 
this part of the cylinder a greater amount of heat 
than is the case in the barrels. Mr. Jude explained 
that he had occasion to examine a casting of this 
type in order to find out what differences were caused 
in various parts owing to the different thicknesses 
and other special conditions mentioned. ‘Tests were 
taken from three places in the casting and subjected 

















to analysis and tensile tests, with the following 
results : — 
15r ui oats fa gt Tensile 
C.C. G.C Si. | 5S. Pp. Mn, | strength. 
—=_ = | | <mmme © 
Per Per Per Per Per Per 
cent. | cent. | cent. cent. cent. | cent. | Per cent. 
A 0.207 + =—-2.847 2.47 0.144 30.951 0.36 | 9.69 
B 0.227 | 2.963 | 2.38 0.13) 0951 0.28 9.00 
Cc O07 =2..674 2.33 | 0.129 0.996 0.36 10.95 


What Mr. Jude particularly wished, however, to 
draw attention to was the formation in one part of 
the casting of a peculiar dark streak, observable 
when the metal was examined under the microscope. 
The thickness of the metal at this part of the casting 
was about j in., and the streak appeared at a dis- 
tance of about ,y in., from the surface which had 
been adjacent to the mould. He put forward as a 
tentative reason for the appearance of this shell-like 
form, that a kind of annealing process took place at 
this part. First of all a hard skin was formed by 
the sudden cooling which the metal received from 
the mould and cores; afterwards the heat absorbed 
by the mould and cores caused, as it was given up 
again, an annealing action on the parts of the casting 
adjacent to them. As the casting was in this way 
kept below the critical temperature of the solidifica- 
tion of ferrite, the metal would receive a kind of 
annealing, local all round at the surface, which would 
readily change the combined carbon into the gra- 
phitic form. 

Mr. F. Thomas thought that there were one or two 
deductions to be made from the analyses given by 
Mr. Jude. It would be seen that the greatest tensile 
strength was associated with the analysis that had 
the least proportion of impurities. Therefore he 
thought Mr. Jude would be right in saying that the 
differences in strength were due to the differences in 
the purity of the iron. There was much yet to be 
ascertained about the effect of varying proportions 
of the different elements. Most experiments up to 
now, such as those of Professor Turner, had been 
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made with variations of one element only, and thus 
very little was known about the effects of variation in 
the whole of the different elements. 

Mr. F. J. Cook (President of the British Foundry- 
men’s Association), remarked that while Mr. Thomas 
took the line that the physical properties of cast iron 
depended solely on the chemical constituents, his own 
experience was that the same strength could be got 
with totally different compositions, and different 
strengths with the same compositions. The rate of 
cooling had far more to do with the strength of cast- 
iron than had the chemical composition. One could 
have a greater range in difference of composition 
than one could have in rates of cooling without corre- 
sponding variations in the strength. The part of the 
cylinder in question was adjacent to very large cores, 
which retained a at deal of heat for a very long 
period. The peculiar line mentioned by Mr. Jude 
was farthest away from this core, and that, to him, 
showed that the heat it contained had had consider- 
able effect on the structure. Where a large area of 
sand was present to carry away the heat there had 
been very little annealing effect; thus the peculiar 
streak was nearer that part, as explained by Mr. 
Jude. 

Mr, Jude, replying to Mr. Thomas’s remarks, said 
that he was afraid they would never get an equation 
which should represent the variations of all the ele- 
ments in cast iron or in any other metal. They all 
knew the difficulty of a problem in three dimensions, 
and when they came to six or seven there was little 
hope of getting a workable formula. They might 
get an inkling of the dependence of one element upon 
one, two or three others, but he had no hope of their 
getting much farther. He agreed with Mr. Thomas 
to some extent as to the influence of chemical consti- 
tution on the’strength of cast iron, but he was in- 
clined to support more strongly the view of Mr. 
Cook, namely, that larger variations were caused by 
differences in the rate of cooling. As to comparison 
between the tensile tests and the chemical analysis, 
it should be remembered that while the chemical 
analysis was made from a comparatively small area, 
the tensile test was applied to a comparatively large 
bar. The metal in the middle part of the cylinder 
was soft, whereas the barrels were hard. This 
pointed to different rates of cooling. 

Mr. Thomas explained that the view he took was 
that the influence of difference in the rate of cooling 
was very largely affected by differences in the 
chemical ‘composition. 

Mr. Buchanan, in seconding the vote of thanks 
which the President had proposed to the reader of 
the paper, added that it was not at all an uncommon 
thing for a casting to be ruptured owing to the core 
expanding while the casting was contracting, and 
some moulders trusted to the expansion: of the core 
to supply pressure instead of feeding with the rod. 
Whether or not that was the solution of the problem, 
he could not say; but it was a well known pheno- 
menon, 


Furnace Arches. 

Mr, F. Lane read a paper on “ Furnace Arches and 
Furnace Door Arches.” By means of models he illus- 
trated the principal causes of failure, and pointed 
out that a soffited arch was, as a rule, more stable 
than a free arch. It was particularly important, 
especially in the latter case that every springer 
should be perfectly normal to the curve of the arch. 


















In the selection of bricks the structure should be 
sufficiently hard to resist changes of temperature, 
and fine enough to resist the crushing strain. 

The President, in thanking Mr. Lane for his paper, 
remarked that it illustrated in various ways how much 
often depended upon comparatively little things. 

Mr. F. Thomas said that firebricks which resisted 
heat best were the most brittle. Therefore a diffi- 
culty seemed to arise when great strength combined 
with exposure to great heat was required in the arch. 

Mr. Rees (Hon. Secretary) asked Mr. Thomas for 
evidence of the fact that the brick which was most 
resistant to heat was the weakest mechanically. 
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Mr. Thomas: It must have a greater percentage 
of silica and less binding material. Obviously, then, 
it is less strong. 

Mr. Lane, in reply, said that it did not always 
follow that the brick which was best suited to resist 
high temperatures was the softest brick. They could 
make a brick very hard out of the same clay by 
altering the texture. They could make a brick finer, 
and that brick while being harder—more dense—would 
not be so suitable to resisting fluctuations of tem- 
perature. But the same clay, under both conditions, 
if the heat was not fluctuating, would serve the pur- 
pose very well. 


Gas-Heated Furnaces. 


In construction, and in the methods of obtaining 
high-temperature efficiency, the furnaces which we 
illustrate herewith represent a distinct departure 
from the lines generally followed. The furnaces are 


heated by a combination of coal-gas and hot air, and 

are designed for laboratory and workshop use. 
Reference to Fig. 1, which presents a sectional dia- 

of a 


gram crucible furnace, will show that the 
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Fic. i.—GAS HEATED CRUCIBLE FURNACE. 


secondary air is drawn into the furnace in such a 
was as to serve two distinct purposes. The air is first 
heated in its passage before mingling with the bunsen 
flame, and, second, the points of admission are so 
arranged as to materially assist the up-draught from 
the burner. A novel form of bunsen burner is em- 
ployed; it is so shaped as to emit separated tongues 
of elongated flame and extract the utmost duty from 
the secondary air, this tending to a speedy heating 
of the furnace. The burner is entirely of cast iron, 
free from gauze, easily kept clean, and practically in- 





destructible. It is also fitted with an air regulator, 
adjustable in situ, and except for the largest sizes of 
furnace the one burner is sufficient. These furnaces 
range in capacity from 2 lbs. to 36 lbs., according to 
size, when used for brass. The consumption of gas 
per hour, at }$ths pressure, is stated to be 40 cubic 
feet for the 2-lb. size, 55 cubic feet for the 6-lb. size, 
70 cubic feet for the 12-lb. size, 85 cubic feet for the 
24-lb. and also for the 36-lb. size. These furnaces give 
a heat up to 1,300 degrees Centigrade, and it is 
claimed that half-an-hour after lighting up a service- 
able heat is obtained. 

Fig. 2 shows a muffle furnace constructed on the 
same principle as the foregoing, for assaying, anneal- 
ing, hardening, and other laboratory and works’ pur- 
poses. The ease of control which is a feature of the 
crucible furnace is also associated with the muffle 
fur1 sce, and the loss of heat by radiation is reduced 
to the minimum. Another form of muffle furnace, de- 
signed on the same principle for laboratory and similar 
work, is shown in Fig. 3, (page 473). 

The makers of these furnaces are the Richmond Gas 
Stove and Meter Company, Limited, whose works are 
at Warrington, and to whom we are indebted for the 
foregoing particulars. 








Tue retirement is announced of Mr. William Her- 
butt, after some 40 years’ experience, of the Sheffield 
steel trade, mostly in the capacity of Inspector for 
Colonial Governments. The event was recently 
signalised very pleasantly by a dinner at the Royal 
Victoria Hotel, Sheffield, to which he was entertained 
by his fellow-inspectors and representatives of practi- 
cally all the steel-making firms of the city. A native 
of Rutland, Mr. Herbutt served for some years in the 
engineering department of the Great Northern Rail- 
way, at Doncaster, and then went to the Parkgate 
Company, at the time that the first armour-plates were 
rolled in this country. Then he was with Messrs. 
W. & S. Butchers, Rutland Works (now Messrs. Samuel 
Osborn & Company), where the first welded steel tyres 
were rolled. He was afterwards engaged as the Shef- 
field representative of Messrs. Naylor, Benzon & Com- 
pany, at that time the leading London steel rail 
merchants. Then he left Sheffield for a short time, to 
go to South Wales, and subsequently returned to Shef- 
field as engineer-inspector of railway material for the 
Queensland Government, a _ position he held for 
some 23 years. He then represented the Cape Govern- 
ment in a similar capacity, till his recent retirement, 
latterly assuming a like responsibility in the interests 
of the Chinese "Imperial Railways. Mr. Herbutt was 
made the recipient of presentations from numerous 
friends. 
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Continuous Melting with the Ordinary Cupola. 








By Waiter J. May. 


For many purposes, and especially for I:ght work 
it fs an advantage to have metal from about 9 a.m., 
until work ceases, and while this can be readily 
managed it necessitates certain alterations to the 
cupola as generally exist:ng, while a somewhat dif- 
ferent system of management also becomes neces- 
sary. 

Considerable economies can be made in the pro- 
duction of castings by continuous melting, especially 
where the whole of the work is done in flasks carry- 
ing moulds for castings up to about 2 ewt. each as 
a maximum, as the moulding can be done practi- 
cally close to the cupola, and thus save a lot of 


bricks or the usual lining blocks set with a space 
of from half an inch to an inch between the brick 
and the iron shell, th's space being filled with dry 
sand or fireclay as is most convenient, while the 
inner lining should be of arch bricks set on end 
with a couple of vertical courses of rectangular 
bricks to allow of easy removal of parts of the ring, 
should part‘al renewals be found necessary at any 
time. The internal diameter of the cupola should 
be from 16 to 20 in. when first lined, but this size 
increases with wear, as at least two-thirds of the 


inner lining can be worn away before it is necessary 
to renew the brick lining. 


Patching with ganister 





Fic. 2 


metal carrying. Besides this, the amount of floor 
space needed for a given weight of work is much 
lessened, because with a methodic arrangement of 
the flasks the ground can be worked over two or 
three times daily if necessary, and the moulding 
allows of quick working. In the case of cored work 
it follows that the cores must be ready in anticipation 
of the moulds. 

Two cupolas should be provided, and these should 
be run on alternate days to allow time for fettling 
the one out of use, as otherwise comparatively long 
periods will be necessary for mending and patching. 
A continued heat for at least nine hours at each 
melt necessarily injures the lining more than when 
only comparatively short periods of heat have to be 
resisted. With ordinary care, however, the linings 
will not wear unduly, and it is only where neglect 
takes place that undue wear has to be dealt with. 

Inthe original bricking up of the cupola for this 
class of work there should be two rings of brick- 
work, the outer one being of the ordinary segment 





-REAR VIEW OF GAS-HEATED MUFFLE FURNACE. 


will be necessary from time to time, the same as in 
the ordinary practice, the best grade of ganister 
being that which is finely ground as for steel fur- 
nace work; this, while being rather more expensive 
than the roughly ground material generally used, 
does not eventually cost more than the cheapest 
material. 

It does not matter whether the cupola has an air 
belt or is blown with a couple of tuyeres direct 
from the air main, but the tuyeres should be of 
large enough area, and the wind supply of suffi- 
cient power to supply air in large quantities at a 


low pressure. The fuel necessarily requires suffi- 
cient oxygen to maintain a suffic'ently high state 
of combustion, otherwise the metal will not melt. 


But while this is the case it is not required to ure 
abnormal quantities of coke to bring down iron in 
a fluid state: in fact, from 8 to 12 lbs. of hard 
Durham coke should be sufficient for each 1 ewt. of 
iron after the bed is in, some differences being 
caused by local conditions in the case of each 
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cupola. Scarcely any two cupolas work exactly 
alike, even when apparently similar in every re- 
spect. Theoretically this should not be the case, 


but in practice it is so, and often the difference 
is caused by small details which are extremely 
difficult to get at. 

With continuous melting slag accumulates, and 
has to be removed, this rendering the provision of a 
slag-hole necessary. The top of this should be level 
with the bottom of the lowest tuyere, and it should 
be made up in the same way as the tap-hole for the 
metal except that it should be filled with poor, black 
floor-sand until it ~becomes necessary to remove 
slag. As usually the slag rapidly cuts away the iron 
shell of the cupola if it runs down it, the provision 
of a short spout is rather a necessity, this being 
lined in the same way as the tapping spout for 


and the furnace will stand quite safely for the 
hour. On restarting, the bed must be made up, a 
charge put in, and the furnace restarted as with 
a new furnace, blast being put on gradually. The 
after-work then goes on in the usual way. 

Owing to the length of time melting is kept up 
there is often the chance of losing the coke bed, and 
to guard against this it is desirable to throw in 
some pieces of the hardest coke of a size larger 
than that used in the ordinary charging. If, how- 
ever, the bed is lost there is only one remedy, that 
being to at once draw the furnace. If this is not 
done very considerable trouble will result. One 
experience of a cupola which has, to use an inele- 
gant although very expressive phrase, “ got bunged 
up” with partly-fused metal, slag  and_ coke, 
through losing the bed and the charge getting below 





Fic. 3—REAR VIEW OF A LABORATORY MUFFLE FURNACE. 


metal. If the slag runs down the bare metal of 
the spout that will be burned away, but such a 
thing would scarcely be permitted where the cupola 
man knows his business. 

In working the cupola is started in the usual 
way, and the metal is tapped off when ready, small 
charges of about 3 ewt. being used. In charging 
the cupola each charge should be put on as the 
preceding one falls, the charging like the tapping 
being continuous, and a sufficient amount of chalk 
or limestone should be charged to keep the slag 
fluid, but no excess of this material should be used 
or the furnace lining will be unduly cut away, and 
this to no purpose. Just before the dinner interval 
the whole of the metal should be blown down 
charging, of course, having ceased—and the whole 
tapped off as clean as possible. Several baskets of 
coke should then be put in, the blast being stopped, 


the melting zone, usually is sufficient to last a life- 
time with most persons. But still, from want of 
attention, or at times through some _ unforeseen 
cause, such a thing does occasionally occur. 
Usually where a cupola man has only been used 
to the ordinary short melts he requires some coach- 
ing to get him into the continuous system, and 
where this is the case someone should “be employed 
to put him on the right lines, but after, say, a 
week’s instruction. he should be able to manage 
for himself, Really, the only thing to learn is how 
to get down, say, five tons of metal, or perhaps 
less, in nine hours, instead of getting the same 
weight down in an hour or a trifle longer, a small 
instead of a large cupola being used in the operation. 
The only trouble is to keep the bed in good form, 
the furnace clean, and to remove slag as soon as it 
gets in the way. 
D 























In our issues of August and October 1907, and 
January 1908, we published an extensive series of 
analyses of pig-irons produced by British makers. 
Since then we have received notice of various 
alterations in the analyses and therefore present 
herewith such tables as have required revision. 
We also give tables showing typical analyses of 
irons produced in the different districts. 





CUMBERLAND 


Harrington Iron and Coal Co, Lid, 
HARRINGTON, CUMBERLAND. 


Brand—‘* Harrington.” 




















G.C. C.C, Si. 8. | PB. | Ma. 


—_—}——— 





2.80 0.015-0.035, 0.04 | 0.14 
75-2.50 0,045-0.050 0.04 | 0.14 
1,24 0.075 0.04 | 0.14 


2.00-3.00 tr. to 0.025) 0.04 | 0.14 
a 1,.80— 9 
- 5. 





Messrs. Harrison, Ainslie & Co., Ltd., 
ULVERSTONE. 
Jtrand—** Lorn.”’ 

















| Grey. | Mottled, White | 
— | oak 

Per Cent. | Per Cent. Per Cent 
Silicon 0622 0530 @118 
Carbon | 0950 1600 2 
Graphite | 2320 1820 0100 
Sulphur 0-007 0-004 0-004 
Phosphorus 0-061 0 060 0-050 | 
Manganese 0-216 0050 0°180 | 

DERBYSHIRE. 


Sheepbridge Coal and Iron Co., Ltd., 
CHESTERFIELD, DERBYSHIRE, 
Brend—"" pons: 











G.c.| C.c.| si. | 8. P. | Mn. 

———77x_ ——— - — | ——— - — | ——.- — | ——_— - — -— | —-—_ 
No 1 Foundry 2.74 | 0.08 | 3.17 | 0.01 1.40 | 0.99 
as Gace | 3:50 | 0.12 | 3:20 | 0.02 | 1.43 | 0.93 
Hebe: 3.25 | 0.24 | 280 | 0.03 1.44 | 1.00 

oe 3.10 | 0.30 | 268 | 0.01 | 1.44 | 1,00 

4 Forge 2.30 | 0.60 | 2.10 | 0.06 | 1.45 | 0.98 





Staveley Coal and Iron Co., Ltd., 
STAVELEY WorRKS, Nr. CHESTERFIELD. 


” 


Brand—* Staveley. 


| 
| 
| 
| 


























| @.c. C.C.| Si s P. |Mn 
No. 1 Foundry . - | 3.03 | 0.60 | 2.70 | 0.02 | 1.35 | 1.09 
i - | 3.00 | 0.33 | 2.65 | 0.03 | 1.38 | 0.98 
= 3 “4 | 290 | 0.40 | 270 | 0.05 | 1.40 | 0.85 
ns | 280 | 0.50 | 231 | 006 | 1.45 | 0.80 
i {Grey Forge 2.75 | 0.56 | 2.19 | 0.07 | 1.45 | 0.78 
 4Forge__... | 2.60 | 0.60 | 1.90 | 0.09 | 1.45 | 0.75 
;, 4 Close Forge | 2.50 | 0.70 | 1-74 | 0.13 | 1.45 | 0.63 
Mottled ... ...| 1.10 | 1.98 | 0.85 | 0.20 | 1.43 | 0.54 
a Nil. | 2.32 | 0.51 | 0.40 | 1.27 | 0.48 
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DURHAM. 


Bell Bros., Ltd, 
CLARENCE IRON WoRKS, MIDDLESBROUGH. 


Brand—“ Clarence.” 






No. } Foundry ... = on | -* | yo ia | | 0.60 
i fe % moe q .18 | 2. 1 52; 0. 

a es - | 3.00 0.48 | 2.31 | 0.075 | 1.55 | 0.50 
. 4 Forge ...| 2.90. 0.62 1.53 | 0.142 | 1.50) 0.45 
Mottled ... ...| 2.50 0.87| 1.31 | 0.153 | 1.50] 0.33 
White _... . | trace 3.10 | 0.93 | 0.250 | 1.52 | 6.30 
Silicious . | 3.30 trace! 4.22 | 0.016 | 1.55 | 0.70 









Palmer's Shipbuilding and Iron Co,, Ltd, 
JARROW-ON-TYNE, DURHAM. 


Brand—“ Jarrow,” Cleveland. 














a@.c.|c.c.| si.| s. | PB | Mn 
No.1 wz | 8:65 | 0.10 | 3,00 | 0.020 | 1.200 0.55 
. “| 3:95 | 0.30 2.50 | 0.060 | 1.200 | 0.50 
Foundry ... “ 2.90 | 0.50 | 2.00 | 0.070 | 1.200 0.40 
Forge =. =. | 2.90) 0.56 | 1.50 | 0.080 | 1.250 | 0.40 


Brand—* Tyneside, ”” Hematite. 





























ar G.C, | c.C. | Si. | Ss. P. Mn 
No. 1 —_— r 3.95 | 0.15 2.50 | 0.030 | 0.050} 1.50 
cd 3.75 | 0.27 | 2.25 | 0.040 | 0.050 | 1.40 
pes 3.45 | 0.35 | 1.50] 0.070 | 0.050 | 1.30 
ie 3.10 | 0.55 | 1.15 | 0.090 | 0.050 | 1.00 
Mottled 2.00 | 1.50) 0.8010.10 | 0.054] 0.80 
White 0.40 3.50 | 0.50 | 0.20 | 0.055 | 0.60 
The Seaton Carew Iron Co., Ltd., 
WEstT HARTLEPOOL. 
Brand—“ Seaton Carew.’’ 
G.Cc.|C.c. | si. s. P. | Mn. 
Hematite— ‘ | 
Special .. ... | 3.85) 0.35) 200 0.02) 0.03) 1.95 
Ordinary we | B7O | al 250 0.03! 0.04 | 1.25 


William Whitwell & Co., Ltd., 


THORNABY IRON WoRKS, STOCKTON-ON-TEES. 


Brand—‘ Thornaby Homatite,” 











|G.c.|C.c.| si. | 8. | P.. | Mn. 

” — Ra NESS: PE CS a Ce ere 

No. 1 | 4.00! 0.10) 2.50; 002 0.04 1.00 
i | 385 0.15) 240} 0.03! 0.04 | 0.90 
» & 3.65 0.30 | 2.00 | 0.05| 0.04 | 0.80 
4 2.80 | 0.60) 1.50) 0.10) 0.04 | 0.65 
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Brand—* Thornaby.” 





| 


No.2 | No8 | Nos 


-| Bessemer. | Foundry. 








! j 
' 


. | Per Cent. Per Cent. Per Cent. | Per Cent. 
3-820 3°630 3°365 Hs} 
0140 0210 3:310 
0750 


1-000 
2745 2°385 1-770 
0035 0-045 0-055 





0040 0-040 
92220 92°740 93-710 











| Nol. 
| Thornaby 
— e. 
| Per Cent. 
Graphite . ° 3-900 
Combined carbon . 0-100 
Manganese . 1-065 
licon . ‘ 2:300 
Ipbur . ; . 0025 
Phosphorus . 0-040 
Iron ° ° -| 92-070 
No.1 
Siemens, 
Per Cent. 
Graphite . 4063 
_ carbon .| 0100 
ganese 1055 
ilicon . 2250 
Sulpbur . pn a 
Phosphorus rl 
° 92°477 





No. 4 








. | Per Cent. | Per Cent. | Per Cent. 

4005 3750 | 3250 
0-180 0-220 0-450 
0960 | 0895 0700 
2-006 1773 1-545 
0030 | 0-040 9-70 


0040 040 
789 93282 93 945 





>ow 


Zeoncon 
SESsess 











Wigan Coal and Iron Co., Ltd., 





WIGAN. 
Brand—‘ K.H.” 
| G.C. | C.C. | Si. Ss. 
Foundry | 2:20 | 0.80 | 2.80 | 0.06 
Forge ’ | 1.30) 1.70) 1.80 | 0.07 
Ferro manganese — | 7.00) 0.50] tr 
Spiegeleisen.... -- 5.17 | 0.60 3 
Silico Spiegeleisen| 2.10 | 1017 = 
LEICESTERSHIRE. 


Holwell 


ASFORDBY, NR. 


Brand—*‘ Holwell.” 











Iron Ce., Ltd., 








6.c.|C.c.| si. | 8 
No. 1 Foundry ... | 3.550 | 0.280 | 3.359 | 0.022 
» 2 sw | 9.600 | 0.290 | 3.313 | 0.025 
"3 +(" “| 3'300 | 0.320 | 2.946 | 0.033 
"4 " = 1 3390 | 0.350 | 2.893 | 0.031 
» 4 Forge ... | 2.800 | 0.420 | 2.566 | 0.047 
see | 13960 | 0.950 | 1-547 | 0.112 
Mottled | 4[650 | 1.560 | 1.130 | 0.163 
White "| 0.350 2950 | 0.605 | 0.231 
Glazed ~. | 2-800 | 0.160 | 4.150 | 0.020 

LINCOLNSHIRE. 


Appleby Iron Co., Ltd., 
FRODINGHAM, 
Brand—*“ Doncaster.” 





Gc. ¢ 
No.1 3.012 | 0.185 
ag | 8.038 | 0.200 


Redbourne Hill Iron and Coal 


Si. 8. 





2.25-2.75 0.025 | 
2.25-2.5 0 0.030 


FRODINGHAM. 


Brend—* Redbourne.” 











G.C 
No. 3 Foundry ... | 3.100 
» ee ove | 4 
Grey Forge sos | a 
No. 4 Close .-. | 2.459 
Mottled _... «. | 1.480 
White oe e» | 0.675 





c.c. | Si. | S. 

0.560 | 2751 | 0.038 
0.751 | 2.610 | 0.045 | 
0.895 | 2.508 | 0.056 
0.945 | 2.452 | 0.059 
1.520 | 1.325 | 0 100 | 
2.285 | 0.450 | 0.155 | 


~ 
KRESS | 


| = 





33s 


2 


e2ece| 
BL ine | 


J 
=a 
s 


MELTON MOWBRAY. 

















The Trent Iron Co., Ltd., 


TRENT IRON WORKS, SCUNTHORPE. 
Brand—“ Trext.” 


P. | Mn. 
No.3 Foundry ...| 3.00| 0.30! 2.00) 0.04| 1.20 1.80 


— eadcanaes 
G.C.| C.C.} Si. | 8. 


| 











NORTHAMPTONSHIRE. 


Thomas Butlin & Co., Ltd., 


IRTHLINGBOROUGH IRON WORKS, WELLING- 
BOROUGH 


Brand.—‘* Butlin.” 
| 


G.c.| C.C.| Si. | 8. | P. | Mn. 








No. 1 s .. | 3.790 | tr. | 2.800 | 2.006 | 1.662 0. 360. 
» 3 ont -- | 3.190 | tr. 1.980 | 0.010 | 1.672 0.360 
» @ jae --- | 3.223 | 0.181 | 1.780 © 0.018 | 1.609 = 398 
“2 a . | 3.229 | 0.207 | 1.726 0.620 | 1.584 © 0.216 
Mottled _... 1.166 | 1.179 2.660 0.168 | 1.618 0.216 


NORTH STAFFORDSHIRE. 


R. Heath & Sons, Ltd., 
BIDDULPH VALLEY COAL AND IRON WoORKs, 


NEAR STOKE-UPON-TRENT, STAFFS, 


Brands—“* Heath § Sons” ; ** R HS.” 





G.C. | C.C. | at. s P Mn 
No. 3 2:5, 060| 245, 0.08 LM 2.30 
4 2.60 0.54 It 9) to) 0.07 1,09 | 2.20 


SOUTH STAFFORDSHIRE. 


Wm. Roberts (Tipton), Ltd., 
TIPTON. 


Brand—‘ Roberts’ Tipton Green Tron.” 








Carbon} Si. 8, P. Mn. 
No.1 | B70 | 300 | 0020 1.30 | O43 
=e . =e | 350 | 250 | 0.025 | 1.30 | 0.43 
a i a ent 3.00 2.30 0 032 1.30 | 0.43 
Forge ins | 2.00 2.10 0 080 130 | 043 


Philip Williams & Sons, 
WEDNESBURY OAK WORKS, TIPTON, 
Brand— 


G.C.| C.C,| Si. Ss. P. | Mn. 


250 0.50 0.93 0.08 | 045 | 0.56 


WORCESTERSHIRE. 


Cochrane & Co. (Woodside), Ltd., 
WoopsIDE TRON WorKS, NEAR DUDLEY. 


Brands—* Woodside” ; “‘C & Co” ; “Adder.” 
lac. cc.| Si, SP. | Mn. 


—————— | S| ge: 5 | ee 





No. 4 “ ove | 3. 046 1.218 0.08 0.419 | 0.228 


D2 
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M, & W. Grazebrcok, 
DUDLEY. 
Brand—“ Grazebrook & Chilbrook.” 

















G.C. | C.C. Si. 8. F. Mn. 
No.3. .. ..| 255) 040| 1.16] 0.08 0.54 0.70 
on : i 2.40 0.50 1.00 | 007 0.50 0.64 
| 2.25' 0.56) 090| 0.12 0.50 0.60 
( Bid Blast Cylin- | . 
der Pig .. | 2,60) 0.50) 1.00) 0.08 047 0.50 
YORKSHIRE. 


Cargo Fleet Iron Co., Ltd., 
CARGO FLEET [RON WoRKS, MIDDLESBROUGH. 
Brand—* Cargo Fleet.” 


Gc. C.C.} Si. Ss. P. 


Basic pig 2 040 2.70 | 1.00 0.05 | } 








Gjers, Mills & Co., Ltd., 
AYRESOME IRON WorKS, MIDDLESBROUGH. 























Brands—Foundry ‘‘ Ayresome,” Hematite, “ H. 
Ayresome, H.”’ 
la.c.jcc.| si. os | P| Mn. 
Mixed Nox... | 3.767 | 0.275 | 2.371 | 0.033 0.041 | | 1.325 
0.65 
No. 1 Foundry | 3.570 0.120 | 3.000 0.030 a 1.500 
M1 | 
High-silicon Hema- \ - ‘ 
Lite (6 per cent. Si.) - 10 | 3.40 | 6.90 00 ig 1.500 
Sir B. Samuelson & Co,, Ltd, 
MIDDLESBROUGH. 
Brand ** B, 8. Newport.” 
G.c.| C.C.; Si. Ss. P. | Mn. 
No.3. 3.50 2.75' 0.04| 1.40) 0.50 
Wilsons, Pease & Co., Ltd. 
Trees IRON WorKS, MIDDLESBROUGH. 
Brand—“* G.W. L.” 
3.C. | C. si. | Ss. | P. | Mn. 
No.3 ae | 270 0.2 = 2.90| 0.05) 150] 0.69 
The Farnley Iron Co., Ltd., 
LEEDs. 
Brand—‘ Farnley.” 
G.C. | CC. | Si. | 8. Pp, _Mn. 
Cold blast, No.5  3.12| 0.29 1.03 | 0.09 | trace! 0.16 


Low Moor Co., Ltd., 
LowMoor IRON WorKS, BRADFORD, YORKS. 








Brand—* Lowmoor.” 

lac.}cc.| si. | s. | Pp | wm. 
No.1 | 2.940 0.500 1 324 0.042 0.362 | 1.096 
mg | 2.960 | 0.560 | 1.389 | 0.050 | 0.398 | 1.065 
"3 | 3.060 | 0.550 | 1.385 | 0.049 0367 | 0.808 
a | 2.870 | 0.630 | 1.154 | 0.064 0.384 | 0.499 
" 5 | 2.570 | 0 810 | 0.736 | 0.089 0.383 | 0.839 

! 
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Newton, Chambers & Co.,, Ltd., 
THORNCLIFFE IRON WORKS, NEAR SHEFFIELD. 
Brand—* Thorneliffe.”” 


G.C. 




















CA Si s. P. 
No 1Foundry! 3.31 | 018| 25-28 061 | 1.29| 0.54 
fee 3.25 | 0.20| 2.63 0.01 1.33 | 058 
ome | ee 3.13 | 0.24 | 23-26! 0062 1.30 | 0.49 
“a ae 3.09 | 0.31 2.0-2.3 |0.02-0.03| 1.31) 0.52 
SCOTLAND, 
Carron Co., 
CARRON IRON WorKS, CARRON. 
Brand—* Carron.” 
G.C. | OF of Si. 8. | Mn. 
a 3.500 | .140 2.800 | .035 | 1.000 | 1.000 
i ve eee | 8.460 | 200 | 2.975 | .045 | 1.000 | 0.995 
"| 3 Soft.. ... 3.350} .180 | 2.650 | .038 | 0.999 | 1.000 
. 3 Foundry 3.350 .200| 2.150 .060 | 1.000 6.908 
3 Close 3.170 | .280 | 1.750 | .065 | 1.005 | 0.850 
, 3 Hard 3.160 300 | 1.570 | .070 | 1.010 | 0.800 


James Dunlop & Co., Ltd. 
CLYDE Iron Works, ToLcross, GLASGow. 


Brand—* Clyde.” 





























| tet 
| 
No. 1 No. 1 a a. | 
sides |~ abit) cha 
Pig Iron. Pig Iron. Pig Iron. 
| Per Cent. Per Cent. Per Cent. 
Silicon . . . 3260 3-450 2-690 
Sulphur . 0022 = 0028 0028 
Phosphorus 0-480 } 0°640 0045 
Manganese . 0°790 0-650 0790 
Combined carbon 0°180 | 0-270 0140 
Graphite. . || 3-260 3-480 3350 
Iron (by difference) . | 92 608 91°482 92-957 
The Glengarnock Iron & Steel Co., Ltd. 


127, St. VINCENT STREET, GLASGOW. 


Brand—** Glengarnock.” 








G.c.| C.c.| si. | s. | P. 
No. 1 . «| 350! 020! 350] 0.04! 060) 1 
» 2 ‘ . 3.25 | 025 3.00] 0.04| 040) 1. 
3 ae aid 3.25 | 0.30 2.75| 0.05; 0.60 1. 

3} Hard - | 310] 0.35 > 2.0)] 0.06; 0.€0 





The Langloan Iron & Chemical Co., Ltd., 





COATBRIDGE, 


Brand—* Langloan.” 











Mn. 


WwW 
10 
10 


1.10 


G.C.| C.C | Si. | 8. P. | Mn. 

No. 1 a 3.00 0.15; 3.00 | 0.025 0.019| 1.45. 

ea owe | 2.85) 0.25 | 2.82 | 0.085 | 0.050 | 1.51 

Merry & Cuninghame, Ltd., 
127, St. VINCENT STREET, GLASGOW. 

Brand—** Carnbroe.” 

G.c.} c.c.| si. | Ss. | P. | Mo. 

NN ee ee — ae < ‘ 

No. 1 3.60 | 0.15| 3.50| 0.03| 0,90 | 1.20 

ae 3.30 | 0.30} 2.60] 0.04 | 0.90 | 1.10 

4 3.20 | 0.40 | 2.0) 6.06| 0.90) 0.92 








0 


2 
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Summerlee Iron Co., Ltd., 
SUMMERLEE, NEAR COATBRIDGE, N.B. 


Brand —‘* Summerlee.” 








G.C.|C.C.| &i. s. P. Mn. 


No. Ll. *» ‘. 3.25 0.25) 2.85 trace; 0.80 0.90 








WALES AND MONMOUTHSHIRE. 


The Briton Ferry Works, Ltd., 
3RITON FERRY, GLAMORGANSHIRE. 











G.C. CC. Si. } 5S. P. | Mn. 

Bessemer —* rs 3.80 0.38 2.80 | 0.02 | 0.045 | 1.40 
engin 3.00 0.50 2.00 | 0.04 | 0.045 | 1.00 
yo» 3 | 380 080 150 | 0.05 | 0.045 | 0.80 
Foundry ” a 2.00 1.00 1.20} 0.07 0.050 | 0.50 





The Brymbo Steel Co., Ltd., 
BRYMBO, NEAR WREXHAM, DENBIGHSHIRE. 





G.C.| C.C. | Si. S. P. | Mn. 
| 





Basie - = - - 0.60 0.07 2.00 | 2.00 
ir — 0.70) 0.06 2.00 | 2.50 
The Ebbw Vale Steel, Iron & Coal Co., Ltd., 
Epsw VALE, R.S.0., Mon. 
Brand—* E.V. S 2.” 
G.c.i €.c. | St s. Pp. | Mn. 
Foundry * E.V. $ 2.” 3.30 0.20 2.50) 0.06 | 0.50] 0.50 
Hematite No. 1 3.50 0.17 2.50! 0.03 | 0.06] 0.50 
a oe 3.37. 0.24 2.00 | 0.05 | 0.06 | 0.50 
i ee 3.05 0.35 1.80 


0.06 | 0.06 | 0.50 


Messrs. Guest, Keen & Nettlefolds, Limited, 
DowLAIs. 
Hematite Pig-Tron. 














| No.l. | Naz | Nod No. 4. | No. 5. 
Hy ' 
— on » - —| ——— 
| Per Cent. Per Cent. | Per Cent ne Cent | Per Cent 
Combined carbon onm | os 0-42 “47 04 
Graphite . 375 3°50 3-20 284 2°52 
Silicon | 290 | 1-95 1°85 160 1-40 
Sulphur . ‘ 0025 | 0035 0-055 008 0135 
Phosphorus . | 005 0-05 0-054 0-053 0-042 
Manganese ' 2% 104 070 0-68 O64 
Iron (by difference) 92525 | 93°106 93-721 94°377 813 











Mottled and White Hematite Pig-Iron,. 

















' 

Mottled: | White. 

Per Cent. Per Cent. 
Combined carbon BY mea 1°90 | 288 
Graphite x : P . 100 j 020 
Silicon . . ‘ ‘ ; 060 0°50 
Sulphur. . e ; ‘ ; 0-20 | 026 
Phosphorus .. ‘ ° 0064 =| 0052 
Manganese . . | 0-36 033 
Tron (by difference) a 95-886 96778 


LAY EE re at | 





TYPICAL ANALYSES. 
Cumberland. 
Cumberland Hematite Pig-Tron. 














Gc. c.c.}| si. | s. Pp. | Mn. 
No. 3 .. 0.17 | 2.49| 0.01 | 0.035) — 
| 82 3.25 0.54 | 2.10 | 0.04 | 0.045 | Trace. 
Derbyshire. 
GC, C.C. | Si. Ss. P. | Mn, 
3.65 0.31 260 | 0.020 | 140 | 1.02 — 
2.97 0.35 2.47 | 0.035 1.40 | 
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Cleveland, Durham, and Yorkshire. 
East Coast Hematite Pig-Iron. 





| No. 1. | No. 2. | No. 3. | Foree 























Per Cent. | Per Cent. | Per Cent. | Per Cent. 
Combined carbon 0-15 0°30 0°45 0°80 
Graphite . ° ° 350 3°30 3-05 2°60 
Silicon . . .| 275 2°50 2°30 2:00 
Sulphur. . .; 008 0°05 0-07 ow 
Phosphorus . -| 005 0-05 0-05 0-05 
Manganese . -| 130 1°25 100 0°80 
Copper... | 0°03 0-63 0-03 0-03 
Iron - +} 9219 92°52 93-05 93°62 
‘ ! 
Lancashire 
ion i|cel m@ 1 & P, 
No3. . . | 32 018 | 3.03 | 0.051 | 0.67 
Lincolnshire. 


The following analyses representing typical brands 


of Lincolnshire pig-iron are officially supplied by the 


Line olnshire Ironmasters’ Association. 



































| No. 4 
| No. 1. | No, 2. No, 3. Foundry 
| |--—| ———|-—_--| 
Per Cent. | Per Cent. | Per Cent. | Per Cent. 

| Graphite eg .| 34? 26% = | 272 2-30 

| Combined carbon . . .| O16 037 | O53 | 070 
|  “_t-—eP rs i 2°46 230 182 

Sulphur | | sll} aan | «(oat | «(os | (oot | 
| Phosphorus a ’ . 112 120 1233 131 

| Manganese 1% =| #178 ia | oll 
Iron (by difference) . . -| 9097 91°21 9171 «| 9242 

u 
| No 5 No. 5 Mottled 

| Forge. No, 6 HarJ Pig Iron. 
{ 


. | Per Cent. | Per Cent. 





























| Graphite ° : 0-82 092 
| Combined carbon . . . 115 291 237 25 
| Silicon 2 . i; 1263 0-94 120 136 
| Sulpbur- . | 0-058 0078 | 0074 0-072 
Phosphorus é 128 129 131 134 
| Manganese | 139 122 | 12% 1-238 
Iron (by difference). | 9-70 90l | 9297 92°63 
! ! 
amen OO" SE mmm IE 
| Waive | White | Woke. | 
— —--.|_—~- - | ——_| —_|__ 
Per Cent.’ Per Cent. | Per Cent | Per Cent. | 
po ° O31 ow | Ob ou | 
Combined carbon 3-19 3-26 33 3-35 
ag O76 0-64 O61 052 | 
Sulphur o0s1 | 0086 | 005 05 | 
ts | im | in | 3 
: : 10 
Iron (by difference) an | ox | sa | m7 
oe Lr tee 
Westhenignansiiien: 
G.C. C.C. Si. s. | Pr. Mn. 
3.10 0. 35 3.20 0.040 1.65 0.48 
3.04 0.08 2.75 020 1.69 





North Staffordshire. 


2.53, 0.42 2.89 0.029 | 














G.c.| ©.C.! Si. Ss. P. how 











1.29| 1.92 
No.3... a. 290) O47 2.50 0.035 | 1.25 | 
South Staffordshire. 
| 
lcc.| si | 8. PB. | Mo. 
Ail mine .. 0.37 | 235 | 0.060, 062! 0.73 
Cold Blast 0.55 | 1.05} 0161) 048) — 





eee 0.5 E15 | oer | O98 | O.110 0.51 | 0.72 








Scotiand. 
| GC. |C Cc. Si. Ss. P. 
Ayrshire No 3 ... + | 3.01] 0.47 233 0.027 0.560 


cc. 1 ae 0.43 | 2.63 0.033 1150 
Lanarkshire No. 3 | 3.10] 0.19) 3.15 0.014 0.810 
Stirlingshire close No.3 | 2.72] 0.68 | 1.56 | 0.101 0.610 
, | 











Runner 


By the use of runner basins a good deal can be 
done to ensure clean castings. With the basin shown 
in Fig. 1, a runner core is set over the down gate 
as shown. To prevent a run-out at the joint 
between the core and the top of the mould it is best 
to stamp the core on to a layer of loam, having 
first closed the down gate with a little cotton or 
jute waste; where flour is used a ring of dough 





i 









































Fia. 1. 


would be more quickly applied. A ball of clay » 
then squeezed into the mouth of the core, a large 
plug placed on top and the runner box rammed up 
with rough sand. The basin is then cut out as 
desired, and finished with a little fine sand, the clay 
taken out and the cast-iron plug with lifting handle 
inserted. This plug should be dipped in blacking, 
dried, and used warm. There is a_ considerable 
waste of metal about this basin, but where it is 
the practice to bring the metal for a dozen or so 
moulds in a ladle holding two or three tons and 


























eo) @ 


to pour direct from it, a large basin is necessary 
owing to width of the stream of metal. The plug 
can also be used on large work where it is desired to 
let in, say, half the metal through gates in the 
hottom of the mould, afterwards withdrawing the 
plugs and filling the remainder of the mould with 
gates placed on top of the casting. 

Where the metal is brought in small quantities on a 
railway or trolley track, the basin shown in Fig, 2 
is very useful for small, dry sand moulds. A sheet 
of tin with a few small holes punched in it is 
placed over the down-gate, a little dough or loam 
laid around, and the basin, or bush, as it is called 
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Basins. 


in some districts, placed in position. It is best to 
ram these small bushes up overnight and dry them: 
When pouring, the sheet of tin serves to check the 
metal a little until the basin is full, and the holes 
permit the ready burning away of the tin so as to 
allow the metal free ingress. Such a sheet of tin 
must not be hidden away in some part of the mould 





VRUBULUUUROVEURESUDORERERS 



































Fic. 3. 


where the metal has lost its force; it should be 
placed where the metal drops from the ladle, or 
else there will be trouble. 

In some foundries it is considered necessary to 
make a well in the runner basin to take the drop 
of the metal as shown in Fig. 3; as a result a large 
amount of scrap is made where large castings are 
turned out, except in such cases as the making of 
chilled rolls, ete., where the runner is placed high 
enough and a run-off provided from the head to 
take all the metal from the runner. As a contrast 
to Fig. 3, may be cited the type sketched in Fig. 4, 
which is used very successfully in the making of 
large castings. This basin is shown as rammed up 
with green sand, a number of loam bricks being 
placed in the slope where the metal drops from the 
ladle. It is better to brick up a box carrying the 
sloping portion and a little more. This can be dried, 














Fia, 4. 


and with a little patching will serve for many 
casts, as it can be easily placed in position by the 
crane, and the remainder of tne runner made up 
to suit the job. 

Mr. L. J. Freru, a managing director of Thos. Firth 
& Sons, Limited, Norfolk Works, Sheffield, is retiring 
from the board of the company next spring. Mr. Firth 
will retain his connection with the Firth-Sterling Steel 
Company, U.S.A., of which company he is president. 
Mr. F. C. Fairholme, at one time managing director 
of Cammell, Laird & Company, Limited, has been elected 
a director of the company. 
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Wasters in the Foundry. 


Most foundry foremen are expected to prevent the 
production of bad castings or wasters, but the writer 
could quote several cases where a little more judg- 
ment on the foreman’s part might have saved a deal 
of time, trouble, and addition to expense. There are 
some foremen who, though possessing very little 
scientific knowledge, seem to be able to keep the 
quantity of “ wasters’ produced to a remarkably low 
amount. An explanation of this, however, would often 
be obtained by an early visit to the foundry and the 





volving a vertical lift of 6 in. before any clearance 
was obtained after the pattern was withdrawn. It 
will be readily understood that the corner K was left 
in a ragged state, for the thickness of the casting was 
only } in. at the bottom; more than ordinary skill 
would be required to finish to anything like the correct 
shape. In addition, the central core must be scraped, 
and the chances are that the castings come out all 
thicknesses. As a matter of fact, two were made and 
scrapped, and then the pattern had to be lengthened 
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charging platform before a chance of destroying or 
hiding bad castings occurred. In a_ jobbing shop, 
where, of course, there is a greater possibility of 
makjng a fresh casting without discovery, it might 
seem that wasters were very rarely made, and then 
only on really urgent jobs. Should proper super- 
vision be given at any time the percentage of 
wasters increases from none to the normal amount. 

In many cases the foreman is compelled to rely on 
the judgment of the particular man who is given a 
job to execute. Fig. 1 shows a half per ak, eleva- 
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tion and plan of a pattern for a valve cup, all in one 
piece, and resembling a circular tank. Two castings 
were required from this pattern, to be 6 in. deeper 
when cast than the original depth. To make these 
castings would have been a much simpler job had the 
plate at the top been loose instead of the sides and 
top all in one piece. However, the pattern was there 
and the castings had to be made from it. The 
moulder proceeded to make the mould, as shown in 
Fig. 2, ignoring a suggestion that it was too tender 
a job. Fig. 3 shows the method suggested by the 
assistant moulder, which would have saved much time 
and been more sure. 

In the method illustrated in Fig. 2 the increase of 
6 in. was obtained by lifting off the middle at K, in- 


6in. In the method illustrated in Fig. 3, the pattern 
would be drawn up 6 in., and the increase in the 
length of the core made up by a green sand core, as 
shown in Fig. 4, and secured by hooks, as shown. 
The top being flat would be rammed up separately ; 
after withdrawing the pattern the middle would be 
lifted off without any danger of destroying the 
corner L, and be replaced when the core had been 
secured, and the joint produced made good. 

Much might be done by firms making a speciality 
of jobbing pipes, to reduce the number of wasters pro- 
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duced. From experience it is found that certain 
boxes are a handy size for different jobs, and, of 
course, get used pretty frequently. Not being of "the 
everlasting variety, they eventually require replacing. 
One box does not take much time in moulding, but 
when the number of risky boxes becomes great, the 
task of replacing seems too large a job, and gets 
neglected. Meanwhile the moulder keeps using the 
old boxes carefully, so that no drop-out shall occur, 
but eventually, and perhaps when the last metal is 
down and waiting to be poured in the mould, the box 
gives way and a drop occurs. 

Difficulty is sometimes experienced owing to the 
core being out of centre, thin in the top half and thick 
in the bottom half of the casting, as shown at %, 
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Fig. 5, instead of being as at A. If the simple 4 in. 
straight length shown in Fig. 5 is followed it will be 
seen that a perfect print is left at one end only for 
the flange stops, which are easily stopped off. The 
other end requires a print making up for the support 
of the core. This is an easy job if one has a good 
half-flange which fits the print, and is of the same 
diameter as at the other end. If, however, the flange 
is thicker it cannot be used for a guide, and one is 
left to guess at the print; then with luck attending, 
the core — to get in the right place and does 
not push the top of the back flange in. To avoid 
this crushing some moulders take off plenty of clear- 
ance in the top print and run the risk of getting the 
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core out of centre. To avoid, by other means than 


excessive clearance, this crushing of the top, a try- 
ing strip similar to a half-flange should be provided 
for each standard size, as shown in sketch, so that 
the core may be tried for height where the top print 


comes, and lowered if necessary. Another way would 
be to have standard thickness core rings, as shown, 


and also in position on the pipe core in mould, thus 
making sure of the thickness of top, bottom and 
sides. These rings shou'd be of metal if necessary, 
so as to be capable of being used repeatedly. In 
casting pipes the foreman should see that the runner 
hox holds sufficient metal and is of good depth in- 
stead of allowing the shallow saucer-like arrangement 
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made by some moulders. Of course, the foreman 
cannot pretend to inspect every little detail, but he 
can at least insist on properly made-up runner boxes. 
A square or rectangular runner box of good depth 
allows the pourer to fill it at once without risk of the 
formation of a whirlpool, which sucks dirt and slag 
down. 

In work such as roof gutters for 
work, a deal of trouble is often 
coke bed underneath the casting, when cast hollow- 
side down. This coke bed is sometimes, however, 
owing to carelessness, not renewed as it gets choked, 
and on the moulder ramming the inside harder than 
usual, a series of unsightly scabs on the casting re- 
sults. Fig. shows a method whereby a coke bed 
may be dispensed with in the majority of cases where 
a cope and drag box are used. A series of slots are 
cast in as shown, and through these the vent wire 
is easily forced, these vents catching the vents running 
downward from the casting. Without these slots the 
venting is done under the grid, and if the box has 
heen set any time the sand underneath becomes hard 
and provides a good excuse for the moulder slipping 
his venting. By means of these slots less time is 
taken than in the preparation of a cinder bed, and 
the sand in the box being constantly disturbed, vent- 
ing by the slots is an easy matter. Where the pattern 
is bedded into the floor, of course, a cinder bed is the 
hest way. The material for a bed of this description 
should consist of large pieces of coke or clinker laid 
on a hard flat bed or plate in the bottom of the pit. 
Over these large pieces should be laid some smaller 
pieces, and finally some smaller still, covered with 
hay, straw or sacking, the total depth being not less 
than 12 in. A number of pipes, one end in the bed 
and the other just above the floor level, must be pro- 
vided for the outlet of the gases, and be covered 
when not in use to prevent them from being filled 
with sand. Care must be taken that for heavy work 
the bed is rammed firm, so that it will not give way 
to the pressure of the metal above it, and that the 
pattern is not too close to the bed. 


building 
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The Formation of Silicon Sulphide in the Desulphurisation of Iron.* 


By W. Fielding. 


In the refining of steel in the electric furnace a 


very complete desulphurisation of the metal can be 
effected, and this action is facilitated by the addition 
of a charge of ferro-silicon. Several explanations 
have been put forward to account for this influence 
on the removal of sulphur. 

The object of the author was to investigate the 
conditions under which ferro-silicon can react with 
ferrous sulphide and liberate a sulphide of silicon, 
and the reaction of the two compounds was investi- 
gated by heating intimate mixtures of them in a 
vacuum at known temperatures. The heating was 
effected in a crucible in the form of a hollow graphite 
rod, heated electrically. 

When the commercial variety of iron sulphide was 
used the mass fused at a temperature of about 930 
degrees C., and a vigorous reaction set in with rise of 
temperature. Using pure iron sulphide (free from 
oxide) no reaction was observed up to about 1,300 de- 
grees C., hence the reaction noted in the first case 
was probably due to reduction of oxide of iron pre- 
sent by the ferro-silicon. This explains the sudden 
rise of temperature noted. 





* Abstract of Paper read before the Faraday Society. 


In all the experiments a yellow sublimate began to 
appear on the walls of the ‘tube at a temperature of 
1,500 degrees C. A larger quantity of this product 
was subsequently prepared, and found to consist of 
approximately 50 per cent. silicon sulphide (assuming 
the formula to be SiS,), the remainder being iron 
sulphide which had volatilised, silica (obtained from 
the action of moisture in the air on the silicon sul- 
phide), and a small amount of ferric oxide in a finely 
divided state. In different experiments products 
of variable composition were obtained, and it has not 
been possible to fix the identity of the sulphide of 
silicon present in the product, 

Professor A. K. Huntington thought it more pro- 
bable that what was sublimed was a silico-sulphide of 
iron. He believed that oxy-sulphides of metals were 
formed more often than is generally supposed. 

Mr. F. E. Pollard controverted the author’s as- 
sumption that the sulphur exists in combination with 
the iron. He considered that sulphur exists almost 
entirely in combination with the manganese. 

Dr. T. M. Wilsmore said that silicon sulphide was 
not the indefinite substance the author imagined; 
three compounds—SiS, (white), SiS (yellow), and 
SiO0S—had been isolated. 
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The illustration shows a standard pattern wood- 
turn‘ng lathe suitable for pattern-makers’ work. 
The lathe is made with or without the overhung 
face-plate as shown, and also can be supplied with 
gap bed, or without the traversing saddle, these 
features being governed by the work for which it 


Wood-Turning Lathes. 


The pillar rest for working in this case is fixed on 
a cast-iron sole-plate, thus making it perfectly rigid. 
The lathe is made in several sizes, ranging from 
6 in., height of centres, and 8 ft., length of bed, to 
15 in., height of centres, and 14 ft., length of bed. 
The makers are Messrs. Thos. White & Sons, 





Fic. 1.—PATTERN-MAKER’s Woop-TURNING LATHE. 


is utilised. The principal feature of the machine 
is the design of the running head. Great care is 
taken with the balancing of the spindles, and 
each head is subjected to a test of running at 


Limited, of Paisley, who also produce a heavier type 
of wood-turning lathe, 15 in. to 24 in., height of 
centres, 14 ft. to 16 ft. length of bed. These 
also are made either with or without traversing 





Fic. 2.—HEAVIER TYPE OF WooD-TURNING LATHE. 


three times its usual working speed; the head being 
kept at this speed until the spindle will run _per- 
fectly smooth without heating. Any type of hand- 
rest can be fitted as required, and the lathes are 
sometimes made with an automatic feed to the 
saddle, while, in other cases, as shown on illustra- 
tion, the saddle has a geared feed. 

When the lathe is to be used for turning large 
diameters, an overhung face-plate, as shown, is used. 


saddle, gap bed, or overhung face-plate, and are of 
massive construction throughout. This heavier type 
is illustrated in Fig. 2. 


By an outbreak of fire in the pattern shop of Mr. 
William Shepherd, ironfounder, Lindsay Street, 
Arbroath, on July 3, damage was done to the extent: of 
several hundred pounds. 
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Rapping and 


Rapping, which is the process of loosening the pat- 
tern from the sand while still in the mould, is 
essentially performed by inserting a bar in the pat- 
tern and rapping this bar sideways in all directions 
until the sand is compressed slightly and the pattern 
thus freed, allowing it to be withdrawn easily. With 
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Lifting Plates. 


class of work; the larger and deeper the pattern the 
greater is the amount of rapping required, and the 
operation will need to be repeated over several 
different portions of the pattern. 

Rapping plates differ in detail, but are usually 
strips of iron with two holes—one for the rapping 
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FIG. 3. 


EXAMPLES OF RAPPING AND LIFTING PLATES. 


small patterns a spike can be simply driven into the 
wood and struck lightly a few times; this is sufficient 
to release the pattern, which can be lifted out at 
once. With a large and heavy pattern, however, the 
effect of driving in a spike and hammering at it to 
sufficiently loosen the pattern would soon prove 
disastrous; accordingly, for large work rapping 





FIG. 4. 


bar and one for a screw for lifting the pattern by 
The plate commonly used in this country is shown in 
Fig. 1. These plates are let into the wood by means 
of a chisel and mallet or other suitable tools. 
Numerous sizes and widths may be obtained, the 
larger sizes being provided with bosses for both the 
rapping and lifting holes. These bosses, being sunk 





EXAMPLES OF RAPPING AND LIFTING PLATES. 


plates, generally of malleable iron, are employed. 
The rapping operation is often performed by merely 
boring a hole in the pattern and inserting a bar 
which is struck to loosen the pattern, as already 
stated, screws being then twisted in to lift by; but 
the better way is to employ rapping plates which 
combine a hole for the lifting screw and the hole for 
inserting the bar to be struck with the hammer. 
With work of considerable size and weight the use 
of a plate let into the pattern to receive the bar, 
which may be anything up to 1 in. in diameter, is 
obvious. The clearance required depends on the 





into holes bored in the wood, help to steady the 
plates under rough usage in rapping. The narrower 
plates of the design shown are used on the edges of 
the rims of wheels, pulleys, flanges, ribs and such 
work, while the broader plates are used on the wider 
surfaces of patterns. 

While this class of plate serves satisfactorily for 
most classes of work, special jobs need to be treated 
in a special way. In Fig. 2 is shown a plate that has 
keen vecommended, ard has met with considerable 
success. It will be seen that in addition to the 
features of the plate, Fig. 1, the chamber under the 














holes prevents the sand from being jammed in either 
of them, as it can pass under to the other hole. This 
prevents the plates being forced off by that means. 

For smaller work a plate with a short pin cast on 
it is recommended and for this class of work serves the 
purpose quite as well. This plate is shown in Fig. 3, 
and consists of a circular plate and the pin men- 
tioned, this latter serving both as the rapping bar 
and for lifting the pattern. The plate can be let into 
the pattern by boring a hole with a centre-bit, and 
this saves the square chiselling required by the square 
forms of plate. Other plates that can be fitted in the 
same way are shown in Fig. 4, these being used to 
some extent in America. A circular rapping plate 
is used often for the backs of gear-wheel bosses; this 
is shown in Fig. 5, the small boss serving to keep the 
plate steady during rapping. 

The lifting screw used with the rapping and lifting 
plates may take sj form suitable for obtaining a 
hold on to; one end, of course, being screwed to fit 
the tapped hole in the plate. The common form of 
lifting screw has a looped end for the lifting tackle 
(when such is used), the screw end being slightly 
tapered, and with or without a flange above the 
screw. 

Some judgment is needed in the selection of plates 
for the different patterns or parts of patterns, and 
it is well to remember not to use a small plate where 
a larger one can be conveniently fitted, for the larger 
and stronger the plate the better will it perform its 
duties, The plates should be screwed on as securely 
as possible and with screws as long as possible, to pre- 
vent them being wrenched out. Such an accident 
would probably occur when the mould was completed, 
and the pattern being lifted, with the result that the 
mould would be destroyed. Particular care is neces- 
sary with plates for standard patterns, for as these 
are being frequently used they are likely to suffer 
damage and strain. When a standard pattern is of 
moderate thickness only, it is best not to put in at 
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first the stoutest screws which the plate will hold, but 
to use screws of rather smaller size at first; as these 
become slack they can be taken out and screws a few 
sizes larger substituted. 

The trouble of the plates being wrenched off has 
often to be contended with when the patterns are 
thin, but in many cases it can be guarded against by 
(1) putting the plates on the face without letting them 
in, except for the bosses, if any; (2) putting an extra 
strip of wood under the pattern and screwing through 
to get a hold into that also; or (3) putting plates ou 
both sides of that part of the pattern and bolting or 
rivetting through. In each of these cases it would be 
necessary to fill up the impressions left in the mould 
by the extra thicknesses of material. With very 
heavy patterns ripping off of plates may be prevented 
by the use of two plates—one for the rapping and 
one for the lifting screw. The rapping plate is placed 
on the top of the pattern in the usual way, but the 
lifting plate is placed on the underside of the timber 
directly beneath the rapping plate. The lifting screw 
can then be put through the rapping hole after that 
operation has been completed, and through a hole 
bored in the pattern into the lifting plate beneath. 
By this means the lift is a direct one with the weight 
on top of the lifting plate instead of underneath, 
where it would tend to draw the plate off the 
pattern. 

There are numerous other expedients that can be 
adopted for different jobs, all of which make the 
handling of the patterns safer. One important point 
to remember is that lifting plates should be distri- 
buted so that the pattern is well balanced, and no one 
plate takes undue strain. The proper use of rapping 
and lifting plates will often save a pattern consider- 
able rough usage in the hands of the moulder, and 
particularly with standard patterns this is important. 
The cost of the plates, too, is only trifling, and is not 
sufficient to warrant the adoption of clumsy ex- 
pedients. 
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Centenary of the Friendly Society of lronfounders. 


The centenary of the Friendly Society of Iron- 
founders of England, Ireland, and Wales, was cele- 
brated at Belle Vue, Manchester, on Saturday, 
June 26. Thousands of members of the Society from 
various parts of the country were present to rejoice 
over an event unique in the annals of Trade Unionism, 
this being the first Trade Union to live to such an 
age. On February 6, 1809, the Friendly Iron- 
moulders’ Society, as it was then called, had its birth 
at the Hand and Banner public house at Bolton-le- 
Moors, in the county of Lancashire. The new 
organisation started, not as a Trade Union, but as a 
sick, funeral, and mutual benefit society. It is in- 
teresting to note that while in the old days moulders 
were regarded by other workers as an inferior class 
—as anything but the aristocracy of labour, like 
silver-smiths and engineers—a moulder now leads the 
forces of Labour in the British House of Commons. 

The demonstration at Belle Vue, and the procession 
from the headquarters of the Society which preceded 
it, were a great success. A fourth of the members, 
some 5,000, with banners flying and bands playing, 
marched in procession to the Zoological Gardens at 
Belle Vue. Openshaw military band headed the pro- 
cession, and behind them followed the banner of the 


Bolton branches bearing unmistakable signs of 
antiquity in its painted emblem of the Society. Then 
came three M.P.’s, Mr. Arthur Henderson (Leader of 
the Labour Party), Mr. D. J, Shackleton, and Mr. 
G. N. Barnes, together with the Chairman of the 
Executive and the General Secretary. The veterans 
of the trade—the superannuated members—were ac- 
commodated in wagonettes in the procession. 

Among the interesting mottoes displayed were : — 
“1809, 119 Members; 1909, 19,000 Members.” 
“ £2,208,026 Distributed in Benefits—we have 
Brightened Many Homes.” While another announce- 
ment was, “ The Iron Founders supplied the L.R.C.’s 
first Labour Member of Parliament.” 

After tea, speeches were delivered in the auditorium 
by the four M.P.’s, the moulders’ own member, the 
leader of the Labour Party, occupying the position 
of honour in the centre. 

Mr. James Bell, Chairman of the Executive Coun- 
cil, occupied the chair at the evening meeting. He 
was supported by Mr. Arthur Henderson, M.P. (Lron- 
founders’ Society), Mr. D. J. Shackleton, M.P. (Tex- 
tile Workers), Mr. Will Crooks, M.P. (Coopers), Mr. 
G. N. Barnes, M.P. (ex-General Secretary, Amalga- 
taated Engineers), Mr. W. M. Lawson (General 
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Secretary, Ironfounders’ Society), Mr. J. Olive 
(Assistant General Secretary), the Executive Council, 
and others. 

Letters of greeting and congratulation came from 
the General Federation of Trade Unions, the Inter- 
national Moulders of America, and the Associated Iron 
Moulders of Scotland. 

Mr. D. J. Shackleton, M.P., who followed the Chair- 
man in addressing the meeting, said the centenary 
celebration was, to his mind, almost unique. Their 
very name—* Friendly Society ’’ of Ironfounders— in- 
dicated what had been in times now passed. 
‘Friendly society” was a term used because it was 
illegal for the founders of the organisation to call 
themselves a “ Trade Union”; so they did the illegal 
thing under that guise. 
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bers of the Ironfounders’ Society were 
qualified metallurgists, and so when 
dominated their star shone more brightly. 

Mr. John Davison, of Sheffield, who seconded the 
resolution, remarked that the Society had proved a 
more effective instrument in promoting, maintaining. 
and improving the working conditions of the men en- 
gaged in the founding trade than probably any other 
organisation could. 

After Mr, G. N. Barnes, M.P., had addressed the 
meeting, Mr. Arthur Henderson, M.P., rose to sup- 
port the resolution. He said that surely the thought 
uppermost in the mind of every member of the Iron- 
founders’ Society assembled there that day must be 
one of very deep gratitude to those who, in the dark 
days of the past, laid the foundation of an organisa- 


now 
merit 


fully 
pre- 





IRON FOUNDERS’ CENTENARY COMMITTEE, 1909. 


R. Midgley. 
J. Bell, Chairman, 


P. Whiteside. H. Ellis. 


J. Jukes. W. M. Lawson, 


Mr. F. Lockyear, of London, and a member of the 
old Metropolitan Executive, moved a resolution, ex- 
pressing great satisfaction that the Friendly Society 
of Ironfounders, England, Ireland, and Wales, had 
reached its centenary, and rejoicing in the fact that 
during this long period the Society has proved an 
effective instrument in promoting, maintaining, and 
improving the working conditions of those engaged in 
the foundry trade. 

Turning to the technical side of their interests, Mr. 
Lockyear said the foundry was no longer looked upon 
with disgust. Chemists were recognising that the 
working of metals was often above their knowledge, 
and so prospective managers were going through a 
course of foundry instruction. In fact, many mem- 


J. E. Davison. w. 


E. Wilkinson. 
J. N. Walker. 


F. Williams, 


J. Olive. T. Day. 


tion which had lived to-make it possible to celebrate 
its centenary. (Loud applause.) After commenting 
on the advance that had been made in the conditions 
of the foundry workers, ‘‘I make safe to say, there- 
fore,’’ he added, “ not only should we be prepared to 
give our unanimous and enthusiastic endorsement to 
this resolution out of gratitude to the founders of 
the organisation, out of a debt of reverence to their 
memory, but because we are convinced that this 
union has proved—and, I will venture to say, is 
destined to still further prove—to be a most effective 
instrument in improving the conditions of those en- 
gaged in the(founding trade.’”’ (Applause.) 

After further speeches the resolution was carried 
heartily, and the meeting broke up. 
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Pyrometry in the Annealing Room.’ 


By S. H. Stupakoff. 


The satisfactory production of malleable iron cast- 
ings depends to a large extent upon subjecting the 
hard castings to a suitable heat treatment which 
effects a transition of the originally white iron into 
the well-known soft grey-black variety. The change 
from hard white inte soft grey-black, or “ black 
heart’ iron, as it is often called, is effected by a 
prolonged reheating of the castings, known as 
annealing. The annealing or softening of the material 
is really the principal object sought. However, 
this softening is only coincident with other chemical 
changes that take place during this process, which 
are in truth the primary results of reheating the 
hard white iron for a specified length of time within 
definite limits of temperatures. Other physical 
changes that occur at the same occasion, such as 
increase in ductility, elongation, bending movement, 
tensile strength, and malleability, are of even 
greater value and importance to the subsequent 
application in the arts of this excellent variety of 
iron. 

It is not the intention to dwell here upon the 
composition of malleable iron mixtures, as they have 
been discussed at length by ackonwledged 
authorities on the subject. Suffice it to state that 
the mixture consists essentially of a low carbon iron 
with about 0.70 per cent. to 1.00 per cent. silicon, 
This iron on melting under suitable conditions will 
after casting turn out with a silvery white frac 
ture, and extremely hard and brittle. In this con- 
dition it is almost absolutely useless for any pur- 
pose. Nearly the whole of its carbon contents is 
present in the combined state, t.¢., chemically com- 
bined with the iron. The object of the annealing 
process is to break up this combination and to trans- 
form the combined carbon into a_ non-crystalline 
graphitic state. As such it will then be present 
in the iron merely as a mechanical mixture and 
provided all other conditions are equally favourable, 
the result will be a malleable cast-iron with its 
well-known good qualities. 

The manufacturer of malleable cast-iron has long 
since submitted to the necessity of relying upon the 
services of a trustworthy metallurgist, who selects 
his mixture from among various grades of iron, 
calculates the necessary quantities of each, basing 
his work on a careful chemical analysis of the raw 
materials as well as of the product. But the best 
brands of iron, the most suitably compounded mix 
ture and the most carefully executed analysis alone 
will not result in a good product. There is the 
melting process in all its details to be duly taken 
into consideration, and this is usually left to the 
judgment of the melter. Last, not least, we have 
in the annealing process one of the most important 
stages in the production of malleable iron which 
governs the physical qualities and the commercial 
value of the product. These important stages of 
heat treatment of malleable iron are left in many 
establishments to the fallacious personal judgment 
of a few operators, whose principal qualification is 
that they have grown up in the business. 

The point aimed at in this paper to impress upon 
all interested parties that, since trustworthy instru- 
mens are available for following up the various 
stages of the heat-treatment of materials, we should 
use them freely and intelligently and thereby be- 
come independent of the personal factor. , 








* Abstract of a paper presented before 


: _ of the American 
Foundrymen’s Convention. 


Heat Measuring Instruments. 

Mercury thermometers are now obtainable reading 
up to nearly 1,000 degrees F.. Mechanical thermometers 
form a class of heat measuring instruments distinct 
by themselves. They are mostly constructed upon 
the basis principle of the unequal expansion of two 
different metals when exposed to varying degrees of 
temperature, The expansive force is transmitted 
to a pointer which moves over a graduated scale. 
These instruments are constructed entirely of metal, 
excepting that the pointer and dial are covered by 
a disc of glass. They are suitable for indicating 
temperatures up to about 600 degrees F. 

Parenthetically Thermometers include all instru- 
ments for any range of temperature from the 
lowest (the absolute zero) up to the boiling point 
of mercury (676 degrees F.), while others that are 
adapted for ranges higher than this point are usually 
designated as Pyrometers. 

Expansion Pyrometers are constructed upon the 
same general principle as mechanical thermometers, 
but are intended for higher ranges of temperatures. 
They enjoyed for many years quite an extensive 
distribution and use in many branches of the in- 
dustries, but within the last two decades they were 
compelled to make room for the more modern types 
of instruments, When used for short periods of 
exposure up to within moderately high limits they 
give reasonably close indications. The claims usually 
made for them should be accepted with caution, 
and it is always advisable when using them in 
practice, to remain considerably below their given 
maximum to avoid permanent setting of their 
vital parts. 

Electric Resistance Pyrometers are of modern 
construction. They are exceptionally sensitive to 
smal] variations of temperatures, and they give 
very close and trustworthy readings when judici- 
ously used within their limits. They must not be 
exposed to temperatures above 1,200 degrees C., as 
this would cause a permanent change in the resist- 
ance of their vital parts, necessitating recalibra- 
tion. Their usefulness extends consequently over 
the whole range of annealing temperatures, but not 
high enough to be practical for measuring the tem- 
peratures of iron and steel, and their alloys in the 
molten state. The active portion of these pyro- 
meters, consisting of a coil of fine platinum wire, 
must be protected against the action of furnace 
gases by an impermeable sheath or covering. And 
as there are no highly refractory substances which 
will accomplish this excepting some special porce- 
lains or pure silica, which are all of a brittle nature, 
it stands to reason that these instruments must be 
carefully handled. This, however, is a feature pre- 
sent in all high-class temperature measuring in- 
struments that are directly exposed to the sources 
of heat. 

Thermo-electrie Pyrometers compose another dis- 
tinct class of modern high temperature measuring 
instruments. They are the simplest in construction, 
are easily handled, and easily applied, and can be 
used in numerous instances where it would be im- 
possible to make use of pyrometers of any other 
type. The fact that almost any two metals of 
different natures or of different compositions, when 
joined, will cause the appearance of thermo cur- 
rents upon heating this junction, has induced many 
enterprising firms to bring instruments of this kind 
upon the market. However, in the majority of 
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these the fact has been overlooked that the physical 
quality of changing heat waves into electrical waves 
alone, even if applied to practice by the most skilful 
mechanic, is not sufficient to produce a reliable 
scientific instrument for measuring temperatures. 
It is true, there are some that are quite trust- 
worthy within specified limits, but for most of them 
entirely too much is claimed. 

There are an amazingly small number of materials 
among the seventy odd elementary substances anda 
their innumerable combinations that, when  con- 
nected in pairs, will meet all the requirements of a 
good thermo-metric pyrometer. The best so far 
devised is that consisting of one wire of pure plati- 
num and one of pure platinum alloyed with 10 per 
cent. rhodium as suggested by Professor Henry Le 
Chatelier of the School of Mines at Paris, France. 
It is considered by all physicists the standard of 
measurement for high temperatures up to about 
3,000 degrees F., and it unquestionably supercedes all 
others in constancy and accuracy from about 300 de- 
grees F. to its upper limit. 

Among thermo-electric couples there 
further mentioned the iridium-ruthenium 
platinum-iridium couple. The former can be 
for temperatures higher than 3,000 degrees F., but 
it is exceedingly brittle and therefore not well 
adapted for use in industrial works, though it is 
undoubtedly of a high scientific value. Platinum- 
iridium couples have a smaller range than Le 
Chatelier’s platinum-rhodium couples. This is 
owing to a change of their thermo-electric constants 
which occurs at about 1,800 degrees F. on account 
of the volatilisation of the iridium that commences 
about at this stage. Trustworthy for lower ranges 
of temperatures are copper-constantan, silver-con- 
stantan, and iron-constantan thermo couples. (Con- 
stantan is an alloy of GO per cent. copper and 
40 per cent. nickel.) Neither of these latter couples, 
however, can be seriously recommended for use above 
650 degrees C. or 1,200 degrees F. 

Optical Pyrometers are constructed tipon the laws 
of relationship between heat and light. They are 
in fact instruments that measure the degree of 
light that is emitted by a hot body, and this is 
transposed by some convenient means into degrees 
of temperature. But this property alone, if not 
combined with simplicity of construction, ease of 
handling and maintenance would not fill the re- 
quirements of every day shop practice. At the 
present time there are but few commercial optical 
pyrometers that possess these qualities combined, 
and most of them remain therefore so far only ex- 
cellent laboratory instruments, which in the hands 
of a careful operator give surprisingly accurate re- 
sults within ranges that are far beyond the reach 
of other instruments for the same purpose. There 
are, however, a few types of optical pyrometers 
made that are very simple in construction and easy 
of manipulation, which may be used by almost any 
man of ordinary intelligence. But it should not be 
forgotten that due allowance must be made in all 
optical pyrometers for personal errors of observa- 
tion which vary sometimes considerably with dif- 
ferent, and occasionally even with the same _ indi- 
vidual observer. 

Radiation Pyrometers, like optical pyrometers, are 
used at a distance from the source of heat that is 
to be measured. They are therefore not subject to 
destruction by fire or furnace gases and will last 
indefinitely if guarded against mechanical injury. 
No part of the instrument is ever heated above 
80 degrees C. or about 180 degrees F. Their con- 
struction is based upon the principle of measure- 
ment of the total radiations of heat—not light, as 
in the foregoing—of substances located under con- 
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ditions known as those peculiar to a black body. 
The heat rays are collected by a mirror located 
within the instrument, and then concentrated into 
a focus where the hot junction of a sensitive copper- 
constantan couple changes them into electrical 
waves, the electromotive force of which is subse- 
quently measured by a sensitive d’Arsonval galvano- 
meter. The scale of this indicator is expressed 
directly in degrees Fahrenheit or Centigrade as the 
case may be, and there is no transition of the values 
into any other denomination necessary. This makes 
the instrument a very convenient contrivance for 
the direct determiation of the highest attainable 
temperatures. 

Miscellaneous Pyrometers based upon the laws of 
expansion of air, the dilution of liquids and gases 
and the variation of the viscosity of gases—all under 
different conditions of temperature—have also been 
made, and have found some application in practice, 
but in a comparatively limited way only. The 
graduation of these instruments is purely empirical, 


as they are somewhat cumbercome, more or less 
complicated and expensive. 
Fusible Alloys, made of precious metals, have 


been occasionally employed for the determination of 
high temperatures; but, excepting in dentistry, their 
application in practice has been almost entirely 
abandoned. 

The equipment of all mechanical and electrical 
pyrometers includes necessarily a suitable indicat- 
ing or recording device. Expansion and contraction 
pyrometers and thermometers have their ‘mechanism 
for moving a pointer over a graduated dial directly 
connected to the operative portion of the end ex- 
posed to heat. The expansion and contraction of 
the substances which form the vital parts of these 
instruments furnishes ample power to admit a per- 
manent contact of the writing pen with the paper 
without introducing material error, The result is, 
therefore, a continuous uninterrupted line which 
represents graphically the conditions of tempera- 
ture with relation to time of the entire heating 
process. In electrical pyrometers a very small 
amount of power is available for moving a pointer 
over a scale and for recording the corresponding tem- 
peratures. Resistance pyrometers are used in 
connection with a Wheatstone bridge to determine 
the change in resistance of its sensitive portion 
which is dependent upon its temperature. Milli-volt 
meters serve mostly, in thermo-electric pyrometers, 
for the measurement of the electromotive force of 
the thermo-currents which in turn stand in certain 
relationship to the temperature prevailing at their 
points of junction. Radiation pyrometers which 
are also constructed upon the _ thermo-electric 
principle have the same means of measurement. 

Recording instruments for these pyrometers em- 
body the same electrical apparatus as their indicat- 
ing instruments, and besides this a clock-work with 
paper and style imprint movements. In recording 
instruments for resistance pyrometers, subsidiary 
currents from batteries or motors may be used for 
furnishing any amount of power that may be neces- 
sary for the pen, paper, and imprinting movements. 
It is thus possible to produce uninterrupted con- 


tinuous line diagrams on the record paper. In 
recording instruments for thermo electric and 
radiation pyrometers, however, we are solely de- 


pendent upon the feeble thermo-electric currents for 
operating the movable portions of galvanometers or 
mill: voltmeters Permanent records can only be 
obtained by resorting to periodic depressions of the 
style bearing the indicating needle. In this manner 
the records become line drawings that are com- 
posed of consecutive markings, which, according to 
the specific arrangement used, may combine either 
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into a continuous line, or be represented by a series 
of dots which show continuity and dependency from 
each other in the completed diagram. 

The advantage of continuous autographic records, 
which give a truthful and lasting representation of 
all details accompanying the entire course of a pro- 
cess of heat treatment can not be readily attained 
by the use of an indicating instrument alone, 
unless its indications are noted down at regular 
short intervals by a trustworthy employé who has 
been especially detailed for this purpose. Non- 
recording instruments, however, are a necessity in 
the hands of men in charge of furnaces or ovens. 
They serve as reliable guides furnishing informa- 
tion of existing conditions, 


Application of Pyrometers. 


The principal use that pyrometers find in malle- 
able cast-iron foundries is for regulating the tem- 
perature of annealing ovens, and_ especially for 
regulating the temperature of the malleable castings 
themselves during the anneal. It has been pointed 
out that large variations in temperature are apt 
to occur at different. portions of an annealing oven. 
Such a state once existing, it remains practically 
constant, unless adequate means are provided for 
to equalise the irregularities. It is but natural 
that the charge itself .is subject to entirely dif- 
ferent conditions. There is usually an enormous 
mass of cold material packed in suitable boxes, 
heaped up in the interior of the oven; these 
are arranged in several .rows two or _ three 
high, and such a mass can not possibly be heated 
uniformly by ordinary methods. Such portions of 
the charge which are most exposed to the direct 
action of the hot gases must necessarily absorb a 
larger quantity of heat than others that are less 
exposed. The lower and central portion of the 
charge is least accessible to the action of the cur- 
rent of hot gases, the flow of which is _ usually 
directed from one side wall to the other of the 
oven, This is what retards the anneal and deter- 
mines its duration. The heating of this portion 
of the charge is almost exclusively effected by the 
slow processes of conduction and radiation. The 
upper portions of the annealing boxes and their 
contents, however, are easily overheated should the 
firing exceed the admissible limit. These are con- 
ditions which can not be entirely avoided in ovens 
of large dimensions, but much may be done towards 
reducing the time of anneal by reconstructing the 
ovens, by changing the method of charging the 
ovens, and by accommodating the practice of 
annealing to suit these ends. 

The selection of the place where a pyrometer 
should be introduced into an annealing oven, in 
order to obtain the most serviceable information as 
to prevailing conditions, is of considerable import- 
ance, At best no more should be expected from a 
good pyrometer applied under such conditions than 
a reliably correct indication of the temperature of 
a single part or section of an oven. It serves as a 
trustworthy guide to the temperature at particular 
places, and as the regulation of the fires must re- 
main with the attendant, he is relieved from the 
responsibility of using his own judgment and from 
guessing at existing temperatures. 

A far more radical method to ascertain and to 
follow the changes of the thermal conditions of an 
annealing process is to measure the temperature of 
the material itself. This may be connected at first 
with some difficulties, but it is by no means im- 
practical. It is certainly the true way of proceed- 
ing if one would obtain positive results which may 
serve as a suitable basis to lay down iron-clad rules 
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for the allowable maximum limitations of our heat- 
ing process. The writer is not aware that this has 
ever been attempted in malleable iron practice, but 
he had the opportunity to assist in developing some 
methods after this principle for the annealing of 
sheet steel. 

In applying such methods to the annealing of 
malleable iron it would suggest itself that the 
temperatures of the hottest and the coldest portions 
of the charge be followed up regularly; and as we 
should be informed of the respective temperatures 
of the malleable iron castings themselves, our 
measurements should be taken at the interior of 
the annealing boxes. This can not be done unless 
a few—say two or three—boxes of each charge are 
specially fitted up for the purpose, The arrange- 
ment does not require anything elaborate. A suit- 
able rigging would be an iron or steel tube half as 
long as the width of an annealing box, secured to 
its interior opposite a corresponding opening left in 
its side, of which it forms a continuation, extending 
inwardly like a thimble. The inner end of this 
tube must be closed, and the outer one may be pro- 
vided with a flange which can be held in _ place 
against the inside wall of the annealing box by a 
wedge that fits between ribs, arranged for the pur- 
pose, The joint between box and flange of the 
thimble is luted with fire-clay to prevent air and 
gases of combustion from entering. These test 
boxes are arranged in such a manner that the 
described thimble-like tubes stand in alignment 
with observation holes left in the walls of the 
annealing oven. The thimbles themselves are 
arranged as nearly as possible in a horizontal posi- 
tion for all types of pyrometers excepting for those 
constructed after the radiation principle, when they 
should incline upwardly with their inner closed 
end, so that a line drawn from here through the 
observation hole of the furnace wall will fall with 
its outer end about 5 or 6 in. lower. 

Any suitable form of pyrometer is then intro- 
duced into the interior of these boxes, or the 
telescope of a radiation pyrometer is focused to 
the bottom of the thimble, and the indications re- 
ceived will be the temperatures that prevail at 
these particular places, and not those of the fur- 
nace or of the surrounding furnace gases. 

The above dwells especially and specifically on 
the application of pyrometers in annealing practice, 
and apparently with good reason, as it is in this 
particular process where these instruments un- 
doubtedly find the) most extended use, and it is 
here where they should prove of the greatest value 
if properly applied. But aside from this there are 
many opportunities for making good use of them 
at other places in a malleable iron foundry. It is 
not the intention, however, to enter here into the 
details of such varied applications. It is not at all 
likely that the temperature in an annealing oven is 
uniform throughout, though in some exceptionally 
good instances—as in pit furnaces—there may exist 
no greater variations than 50 degrees F. in its 
various portions. This, however, is a rare occur- 
rence; it is found more frequently .that different 
portions of the same oven vary from 100 to 300 de- 
grees F. and upward. The first application for 
pyrometers is in equalising the temperatures in the 
ovens as closely as may be. Prevailing conditions 
are reliably indicated by applying one or more 
pyrometers at different portions of the installation, 
and such conditions being once established and 
known, it becomes an easy matter in the hands of 
a practical furnace man to regulate his oven tem- 
peratures by enlarging some of the flues or by 
chocking others, by opening or closing dampers, by 
increasing or decreasing the supply of fuel or air, or 
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the draught in the stack, by luting up cracks in 
the walls or around the doors, and in other ways 
for which no set rules can be given, but which will 
readily suggest themselves in practice. 

In connection with the above it may be appro- 
priate to call attention to a mistake which is fre- 
quently made when pyrometer readings are taken 
of furnaces of this or any other description. That 
is, such readings are usually taken for granted as 
representing the true temperature of the furnace, 
regardless of the fact whether the flame of the 
fuel plies against the sensitive portion of the in- 
strument or not. This is wrong, and apt to lead to 
grave errors. The pyrometer should be exposed to 
the direct action of the flame if it is the intention 
to ascertain the temperature of this, but its direct 
influence must be guarded against, if we wish to 
establish the state of the interior of our furnace. 
As it takes rarely more than a fraction of a 
minute to take such a reading, it will prove safest 
to turn off our fires while making tests of this 
nature. 

The best method of annealing consists in heating 
the charged material as quickly as possible to the 
maximum temperature compatible with the process. 
keeping it at this stage for a sufficient length of 
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time to effect the desired molecular change and 
then letting it cool down slowly. A considerable 
saving in time and in fuel may be effected by push- 
ing the firing in the first stages to its upper limit, 
provided due care is being taken to make full use 
of the heat derived from the combustion of the 
fuel for heating the charge, and not sending it 
out of the stack. 

It should require but little argument to convince 
the user that the same equipment or the same fit- 
tings of a pyrometer are rarely suitable for tem- 
perature measurements of metallurgical processes 
that are of different natures or which are conducted 
in furnaces of different construction or design. The 
variety of their applications, to which reference 
has been made, should present sufficient reasons why 
it is impossible to devise a single universal form 
that would prove equally convenient and equally 
serviceable under all conditions. And as the suc- 
cess to be derived from the use of these instruments 
depends largely upon their form, their fittings and 
their equipment, which must be specially adapted 
to the particular use for which they are intended, 
it is always advisable to leave the selection of the 
apparatus in the hands of a specialist in such 
matters, 
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A Novel Core-making Machine. 


By Thomas Walker. 


The writer was confronted some little time ago with 
the difficulty of getting cores quick enough from the 
core department, the number wanted being about 460 
per day, the cores in question being for sash weights. 

The small margin of profit on this class of casting 
would not allow of much time being spent on them, 
or of much time being lost in lifting the tops on and 
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core-box. As will be observed, the core-box is shaped 
as near the shape of the core as possible, and the 
edges filed to a knife edge. The machine is so ad- 
justed that the edges of the core-box just touch when 
the block is down. The action is a_plunger-like 
motion, and is geared 4 to 1, giving four smart blows 
to one revolution of the handle. With this machine 
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A NOVEL CORE-MAKING MACHINE, 


Four boys were engaged in making 


off to core up. 
the cores, and with the system of jointed core-boxes 
one core required two minutes to make. 
The accompanying illustrations show a 
which was rigged up, and which served the purpose 


machine 


very well. It may here be mentioned that this 
machine was not originally intended for a core 
machine, it having served the purpose of a meat 
chopper at some time. 

The only alterations necessary to make this 


machine a practical and useful tool in the core depart- 
ment were the guide brackets A, Fig. 2, and the 
guide block B, to which was attached one-half of the 


a boy makes fifteen cores a minute; no vents are 
necessary in this type of core when a loose open sand 
is used. This machine was also used for the small 
stopping over cores, seen in the illustration, and at 
present a core-box for small taps and valves is being 
designed. There is no difficulty in placing wires or 
vents in cores made in this manner, all that is neces- 
sary to place the vent in the core is to release the 
spring at back of machine, so that the two halves of 
core-box remain closed, when the wire can be forced 
through a suitable opening at the print ends of the 
core-box. Fig. 3 illustrates the machine prior to its 
conversion to a ‘core-making apparatus. 
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Cast Iron Gutters. 


The manufacture of roof gutters, or rhones, in cast 
iron has become an important branch of general 
foundry work, therefore some notes upon the sub- 
sect may be of interest. Gutters may be broadly 
classified as follows: —(1) half-round; (2) ogee; (3) 
ornamental or moulded; (4) boundary wall; (5) 
valley; (6) box; and (7) tapered. Sectiors of the 
first six are shown in Figs. 1 to 6. Tapered gutters 
are usually of the boundry wall, valley, or box forms, 
and derive their name from the fact that they are 
made with a “run” or self-contained fall towards the 
outlets. Cast-iron gutters are usually made in 6 ft. 
lengths, the faucet or spigot being extra to this size, 
and are connected together in various ways, the more 
common of these being outside faucet, inside spigot 
and flange joints, shown in Figs. 7, 8 and 9 respec- 


& SQ Pe AY S ss, 


FIG. 1. FIG. 2. FIG. 3. 
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tively. Each of these methods of fixing have their 
advantages and disadvantages. The first method 
(Fig. 7) has the advantage of a clear and uninter- 
rupted passage for the water inside the gutter. Its 
disadvantage is that the-formation of the joint on 
the outside detracts from its appearance (see Fig. 10). 
In the second method (Fig. 8), the case is just re- 
versed; it has the advantage of an unbroken line 
on the outside, whereas the flow of the water is in- 
terrupted by the formation of the joint inside (see 
Fig. 11). The third arrangement (Fig. 9), is that used 
for gutters of a heavy section, where strength is 
required; a strip 3 in. or } in. in width is carried 
along the outside face of the flanges, as shown, 
leaving a space about ¥ in. or } in. in width for 
caulking. Provision on flanged gutters should always 
be made that the caulking may be done from the 


inside of the gutter. Fig. 12 shows an arrangement 
of flange joint which should be avoided, as the caulk- 
ing must be done from the outside, and in many 
cases this is impossible. 


Contraction. 


One of the primary considerations in a pattern is 
to make the necessary provision for contraction, so 
that the work when cast will turn out perfectly true 
to size and shape. To provide for this a great deal 
more has to be considered than merely the addition 
of 4th or J;th of an inch per foot on the pattern. 
The pattern must be so constructed according to its 
shape and cross sectional area, as to prevent the 
work when cast being bent and otherwise out of 
form, Contraction is regulated in some degree by 
the percentage of silicon in ‘the iron. In irens con- 
taining a high percentage of silicon the contraction 


Table of Camber for Gutters, Cornices, and similur 
. work of a Channel Section. 
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Notre —The figures given in the above table are for 
patterns on which there are two contractions allowed. 
‘he patterns from which the castings are made should 
have HALF the amount given in the table. 


is low, and as the silicon decreases the contraction 
increases. In general practice, however, the chemical 
constituents of the iron are seldom considered when 
either determining the allowance for contraction or 
the construction of the pattern to counteract the 
effect of contraction. The practical man, as a rule, 
knows nothing of the component parts of iron; 
therefore his rules for contraction are of a rough and 
ready character, based usually on the size, form, and 
thickness of the casting. In thin castings more con- 
traction is allowed for than in the case of thick ones, 
for the quicker the iron cools the greater is the con- 
traction. Green-sand castings will contract more 
than drysand castings, and work cast vertically less 
than either. 

In addition to the amount of contraction necessary 
for certain classes of work, its effect must also be 




























490 


taken into consideration, for since this contraction is 
not always regular, on account of the form and weight 
of the different parts of the casting, it is liable to re- 
sult in thé casting turning out mis-shapen. In the 
case of gutters cast in a straight mould the castings 
would probably turn out bent, and to counteract this 
the patterns must be made with a camber, the amount 
of which is regulated by the length and cross-sectional 
area of the work. In order to assist foundrymen deal- 
ing with work of this nature we have compiled a 
table showing what may be taken as the average 
amount of camber necessary for the various sections 
of gutters and work of a similar nature. 

It may be pointed out that the figures given are 
what the writer has found from practice to be fairly 
correct, but as will be explained later, the ramming 
of the mould materially affects the amount of cam- 
ber; therefore, it may happen that two moulders, if 
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Great care must also be observed regarding the 
manner in which this class of work is run. The pour- 
ing gates should be arranged to give an equal amount 
of metal on either side; for should the —— gate 
be placed too near the front or back, the work will 
turn out hollow on the side nearest to that on which 
the gates are placed. 


The Pattern Material and the Patterns. 


Let us now give some consideration to the material 
which is used in the construction of the patterns, 
viz., plaster of Paris. This material, or stucco, as it 
is more commonly called in the foundry, has of late 
years taken a very prominent place among the 
inaterials used in the construction of patterns, and in 
10 branch is more applicable than to the class of 
work under discussion. Stucco is a valuable material 
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given the same pattern, may turn out castings of a 
different degree in straightness, the one moulder re- 
quiring more or less camber on his patterns than 
the other. A great deal may be done by an intelligent 
moulder to assist in overcoming the difficulties met 
with in this class of work. If the work after being 
cast is found not “true,” the moulder can, by judicious 
ramming of the mould both before and after the 
work is cast, and also by altering the position of the 
pouring gates, in many instances save the re-making 
of the pattern. This treatment, of course, is only 
possible after a trial casting has been made. For 
instance, if it is found there has been an insufficient 
amount of camber allowed on the pattern, the 
moulder may, by heavily ramming with a flat rammer 
the sand at the ends of the box, prevent to some ex- 
tent the casting rising, and in this way make the 
work turn out straight. 
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FIG. 13 
for patterns, as its plastic nature renders it suitable 
to be shaped into practically any form, and its readi- 
ness to set into a hard substance enhances its value. 
Plaster of Paris is prepared from gypsum by reducing 
it to the anhydrous state by calcination at a tempera- 
ture not exceeding 120 degrees Centigrade. The 
physical property upon which its great utility de- 
pends is its readiness to “ set”’ or harden when made 
into a paste with water. 

When working with stucco the following points 
should be observed: —(1) The box or basin used for 
mixing should be well oiled, and have its sides well 
tapered to allow the easily removal of the hard un- 
used stucco; (2) the hands should also be oiled before 
starting to mix; (3) in mixing stucco the water should 
first be put into the mixing basin, and the stucco 
powder added afterwards, the proportion of stucco 
and water being about equal; (4) a little Irish lime 


a 
- 












le 


it 
te 
ill 


ite 


‘ial 


itable 
readi- 
value. 
lucing 
npera- 
The 

iy de- 
made 


points 
ed for 
25 well 
rd un- 
before 
should 
stucco 
stucco 
sh lime 





should be mixed with the water before the dry stucco 
is added, the lime being added to reduce the tend- 
ency of the stucco to swell; (5) as swelling is an im- 
portant factor in stucco work, the work should be 
finished with as little delay as possible, as the “ thick- 
ness” is apt to tear off if the gauges are worked too 
long. 

There are several methods of preparing gutter- 
patterns, but we will confine ourselves to one of 
these, from which good results are obtained without 
entailing any apparatus of a costly nature. In the 
first place, two zinc gauges are required, one cut to 
the shape of the inside and the other the outside of 
the required section of the pattern, and these are 
screwed to a wooden frame, as shown in Fig. 13. A 
turning-over board a little longer and broader than 
the size of the pattern is now required; on to each 
side of this is secured a strip about 3-in. thick, and 
from 3 in, to 4 in. broad. The top edge of each ot 
these strips is curved to the amount of camber re- 
quired on the pattern (Fig. 14). The turning-over 
board is now temporarily fixed to a bench, the soft 
stucco laid on the track of the gauge, and the gauge 
is moved along from right to left until the work is 
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is greatest at the point where it discharges. This is 
a class of gutter which causes a certain amount of 
trouble, as the pattern requires to be altered after 
each length is cast. Let us assume that a stretch of 
gutter is required 150 ft. long, and a fall of 2 in. is 
wanted on the entire length; the size of the gutter 
at the discharging end being 12 in. wide and 8 in. 
deep, and at the other end 12 in. wide and 6 in. deep. 

The procedure for this class of work is as follows : — 
Procure a drawing-board and draw a line AB (Fig. 17) 
the length of the stretch, viz., 150 ft. to any con- 
venient scale, say, }-in. to a foot. From the point A 
draw AC 6 in. long (actual size), and from B draw 
BD 8 in. long (actual size), AC and BD being at right 
angles to AB. Then divide the line AB into twenty- 
five parts, each part 6 ft. long to scale, being the 
length of each piece of gutter; draw lines at right 
angles from each of the dividing points till they meet 
the line joining the points C and D, and number each 
as shown in the diagram (Fig. 17). In this diagram 
we have the actual depth at each end of every ft. 
length of gutter in the stretch, just as though the 
work had been drawn out to the full length of 150 ft. 

The method of preparing the patterns for tapered 





a dgaitidnisia gs : wnciialy 
' 70 Scale, say 4= /Foor ' 
A ae oe 6 7 & o_o 62 13 1 15 4g 12 19 20 2 23 24 ‘16 





> 


60]60]60]60 


je 
+ 
Ps 


LE J 6S foc lool 60 |e! 6-016 









































: | 
N 
> 
43 
ay POU HEL [td [1S |S LPT ee [OD | vO EVP ID lot beg 15 [01 [tear nt 1g |r 19 | zoe? M2at23\2e 25 Ms 
x) ~ 
IN ® 
ie N 
| $ 
K 
| iS) 
tcl| : 
oa = 
5 6 "1! 
4 a Rj | 
= “ zw — 
4 5 ea 
ry |p 4 
na - 
FIG 17 


brought into shape (Fig. 15). When the block is 
complete it is varnished with shellac and methylated 
Pres. oiled, and the inside gauge is removed from 
the wooden frame leaving the outside gauge. The 
same operation is performed with the outside gauge, 
and with it the thickness is run on. The joint is 
added, and the thickness cut into parts about a foot 
long, this for reasons of convenience. The work, when 
varnished, is ready to pass to the moulder. 

In the foregoing we have only dealt with straight 
gutters. We will now briefly consider circled gutters. 
These are made in lengths of 3 ft., 4 ft., and 6 ft., 
according to their radii. The pattern for a circled 
gutter is “run up” similarly to that of a pipe bend, 
a template is made to the curve, and the gauge is held 
against it and worked round its contour, as shown in 
Fig. 16. 

The turn-over board on which a pattern for a circled 
gutter is run up requires to be prepared with a 
camber, as the effect of contraction has to be guarded 
against in circular, as well as in straight gutters. 


Patterns for Tapered Gutters. 

We will now consider the preparation of the pat- 
terns for tapered gutters. These gutters, as has been 
already stated, are made with a self-contained fall to- 
wards the outlets; that is, the depth of the gutter 
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gutters is as follows: —Corner-pieces, sides, and 
bottom plates are cast to suit the shallowest pattern, 
and a turning-over board is prepared with bridges 
at intervals, as shown in Fig, 18. When this is done, 
thin strips of wood are nailed on to the top of the 
bridges, the thickness of each strip being equal to the 
difference between the length from A to C and the 
length I to I. When twenty-four of these strips are 
nailed on each bridge the greatest depth will be 
reached. The space left in the pattern between the 
side and corner plates is filled up with a strip of wood 
and the pattern is then ready for the moulder. 

After the first casting, which should be marked 
No, 25, is made, the top strip is removed leaving 
twenty-three strips on each bridge. The side, corner, 
and bottom plates are now put in position. The strip 
of wood filling up the space between the side and 
corner plates will require to be reduced in width every 
time a strip is taken from the bridges. When the top 
strip has been removed, and the plates are in posi- 
tion, the pattern is ready for casting No. 24, This 
process is continued throughout until No. 1 is arrived 
at, when the original block will be reached, from 
which the last casting, viz., No. 1, will be cast. 

With the other sections—boundary wall and valley 
gutters—the process is similar, and does not require 
separate explanation. 






















































The author proposes herewith to give some informa- 
tion as regards the chemical action and influence of 
fluxes in cupola melting. The enquiry has been 0 
as to the utility of blast furnaceslag as a flux when 
used for melting in the cupola, also as to the effect it 
would have on light castings if used either with or 
without limestone or other fluxes. 

To use blast furnace slag as a flux is absolutely 
detrimental in every case, whether used for light or 
heavy castings; whether charged quite by itself, or 
in conjunction with other fluxes. The only and great 
objection is because there is no blast furnace slag to 
be found which contains less than 15 per cent. to 20 
per cent. of silica (SiO,). 

It would be interesting to know from what economi- 
cal point of view blast furnace slag should be used 
for melting in a cupola. The conception that it would 
be profitable to use slag from the blast furnaces 
(which otherwise would be carried away as refuse) 
instead of buying good limestone, is just as mistaken 
as the expectation that re-melting the blast furnace 
slag in the cupola in order to reduce some of the iron 
oxide (FeO) to iron, would prove of advantage or 
profit. Slag, as it occurs by melting in the cupola, is 
a natural product, and possesses quite sufficient 
fluxible character without adding any special fluxes, 
by reason of the silica, which is always present in the 
form of sand or in the ash of the coke, and, further, 
through the presence of FeO, which occurs after pig- 
iron has attained a sufficiently high temperature. The 
iron oxide so obtained easily combines as a basic sub- 
stance with the very effective acid SiO,, which is, as 
already mentioned, in the form of sand, adhering to 
the pig-iron, SiO, + FeO = FeO SiO,; i.e., a basic 
silicate of iron is produced. 

The slag so obtained, without adding any fluxes, is 
of a more or less pasty nature, and in the ordinary 
course of cupola melting would soon accumulate to 
such an extent as to make effective working and 
pure cast iron an absolute impossibility. Therefore 
it is necessary to find another substitute for FeO, so 
as to make even the larger quantities of slag very 
easily fluxed and to remove the same, as required, by 
being drawn off through the slag hole. 

One of the most effective fluxes and the one mostly 


used is limestone, especially carbonates of lime 
(CaCO,). Limestone should be as pure as _ possible 
and absolutely free from sulphur, and should under 


no circumstances contain more than 2.5 per cent. 
of silica (SiO,), because either in form of sand or as 
an ingredient of limestone, every ounce of silica 
serves no other purpose than to produce an excessive 
and unnecessary amount of slag, at the same time 
absorbing a certain amount of heat, and consequently 
more coke is burnt in order to melt the same quan- 
tity of iron. 

As a good sample of limestone may be 
sidered : — 


con- 


CaO = 50 per cent. to 53 per cent. 
COg = 42 per cent. to 45 per cent, 
SiO, = -25 per cent. to 1 per cent. 


also a very small percentage of H,O, P,O,, Fe,0,. 
In order to know the fairly approximate quantity 
of limestone necessary to obtain an easily fluxible slag 
in the cupola which will not absorb too much heat, it 
is of the utmost importance to find out those sub- 
stances which are actually slag producers, i.e., the 
substances which produce slag as a natural product 
without adding any fluxes. Such substances are :— 
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(1) Sand and other earthy matters adhering to the 
pig-iron to be charged. 

(2) The ash of the coke, which has much the same 
composition as clay, consisting chiefly of silica (SiO.), 
silicate of alumina (A,O, :2 SiO,), oxide of iron (FeO), 
lime (CaO), magnesia (MgO), also small amounts of 
alkalies. 

(3) Oxide of iron, which owes its presence partly 
through conversion of pig-iron into oxide of iron and 
pay through oxidisation of the iron, the latter 

~ continually in contact with the oxygen of the 
blast. 

Now, being familiar with the substances which pro- 
duce a natural slag, i.e., a slag which is obtained 
without using any fluxes at all, but which is in a more 
or less pasty state and, therefore, difficult to separate 
from the pure iron, it is essential to know the exact 
quantity of fluxes necessary to make the slag fluxible 
ehough to be easily drawn off through the slag hole. 
In order to do this we must be acquainted with (1) 
the percentage of sand adhering to the pig-iron and 
scrap; (2),the percentage of ash in the coke; and (3) 
the chemital composition of the fluxing medium, at 
least, the percentage of silica and lime. For instance, 
if the flux is to be limestone, it is evident that as soon 
as the percentage of the constituents of this material 
{other than CaQ) increases, a larger amount of lime 
stone has to be used, but always bearing in mind 
never to allow any increase in Si0, as soon as same 
has reached 2.5 per cent. 

Before going thoroughly into the calculation as to 
the amount of fluxes required, it would be advisable 
to concentrate our attention on the chemicail actions 
which are taking place during melting. In both 
cases, i.¢., in melting with or without fluxes, the 
chemical process is simply a combination of basic and 
acid substances at a certain temperature. 

(a) Without Using any Fluzing Material.—Here 
we have, on the one hand, as an acid sub- 
stance, silica (SiO,) in the form of sand adhering 
firmly to the pig-iron and scrap, also a certain amount 
of SiO,, as found in the ash of coke. On the other 
hand, we have a basic substance in iron oxide (FeO) 
which, however, is not so powerful as lime (CaO), and 
has a very great affinity to silica. 

Slag = (SiO, - FeO)=FeSiO, 

SiO, . FeO 

(acid substance) + (basic substance) 

SiO, + FeO = FeSiO, 
that is to say, a combination of silica and iron oxide 
will take place, forming a silicate of iron. (Of course, 
there are several other basic substances in small 
quantities, mostly found’ in the coke ash, such as 
alumina (Al,0,), and carbonate of potassium, but 
their percentage is so small as to be overlooked, and 
as regards Al,O,, this has very little affinity for 
silica, and may be considered as of neutral character). 

SiO, + FeO = FeSi0,, 
or 
60 + 72 = 132, 

or 60 parts of SiO, require 72 parts of FeO; one 
part of SiO, requires 1.2 parts of FeO, which is equal 
to %/,,=0.93, say one part of iron. Therefore, it will 
be seen, by using no flux, but simply having FeO as 
a basie substance the amount of iron lost in the slag 
is about equal to the amount of silica charged into 
the cupola; accordingly the use of blast-furnace slag 
would result in absolute failure, 
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This shows furthermore the great advantage to be 
gained from charging pig-iron free from sand, either 
machine cast or direct from the blast furnace into 
channelled cast-iron beds instead of into sand beds. 
Although machine cast pig-iron is chilled to some 
extent as it appears from its fracture, its chemical 
composition is so far unchanged. 


(b) Slag Obtained by Using Flur.—As already men- 
tioned, the fluxing material is in most cases supposed 
to be either carbonate of lime CaCO, or lime CaO, the 
latter being obtained by subjecting limestone to a 
certain temperature, after the following formula : — 

CaCO, = CaO + CO,,. 
Here we have again silica on the one hand as an acid, 
whilst on the other hand we have as a basic sub- 
stance calcium oxide or lime CaO, and also to some 
extent FeO. 

If the fluxing material is charged in the form of 
limestone it is soon decomposed by the heating action 
of the ascending gases; the CO, escapes through the 
stack, whilst the descending lime combines with the 
silica to a silicate of lime. 

CaO + SiO, = CaSiO 

There are a number of chemical combinations which 
are taking place in this case. 

First Stage.—CaCO,=Ca0+CO,, i.e., limestone is 
reduced to lime and carbonic acid driven off. 

Second Stage.—CaO + Si0,'= CaO SiO, or CaSiO,. 
This is actually the first combination which takes 
place on account of lime being such a strong basic 
substance and having a great affinity to silica, and 
no other combination of importance will take place 
at the moment as long as silica and lime are present 
in proper proportions. 

Third Stage.—FeO + SiO, = FeSiO, or FeO. Si0O.,,. 
This combination takes place either through not pro- 
viding sufficient lime to combine with the silica or 
through an excessive oxidation of iron to iron oxide 
owing to the metal being too much exposed to the 
action of the blast. 

Final Stage.—CaO0+FeS=CaS+FeO; j.e., should 
there be a slight excess of CaO still left uncombined 
with the silica the former will easily take up all the 
sulphur which owes its presence either as an in- 
gredient of the pig-iron or of the coke, and it would 
be possible to obtain an iron almost free from sul- 
phur, but the amount of limestone necessary to keep 
the slag of a basic character would be too large in 
comparison with the amount of coke used. 

As already shown, slag is produced from oxidation 
of silicon, manganese and iron of the metals to be 
melted, from the adhering sand and pig-iron, further 
from the fluxing material charged, and also from the 
ash in the coke. Some typical analyses of cuploa slag 
are given in the following : — 

















SiO. | Als.Os.| FeO. | MnO. | Cad. | Mg0. | s. Ca. 
a —— SS | 
1} 561 | 1.5 | 153 | 3.50 | 9.75 | 0.60 | 017 | 0.23 
| 652) 1.6 | 99 | 116 | 1552 | 049 | 0.22 | 0.98 
Hf} 4 106 | 209 | 40 | $80 0.74 | 018 | 0.23 
IV.| 67 93 | 73 | 279 | 16 | 015 | O40 | 0.50 
} 
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The above table shows, as already stated, the action 
and influence of the acid and basic agencies, i.e., 
SiO, as acid on the one hand and CaO and FeO of 
basic character on the other hand, and furthermore 
it will be observed that by a decrease of silica we have 
at once an increase of either FeO or CaO, whilst 
Al,O, varies very slightly. 

Ezrample. —To find the approximate amount of lime- 
stone necessary to melt one ton of iron under the 
following conditions : — 

Metal charge: } ton of pig-iron, 4 ton of scrap 
(runners, bad castings). 

Coke charge: 2 cwts. per ton of iron melted. 

Considering those substances from which slag is 
produced we have the following : — 

Sand adhering to pig-iron=30 lbs. per ton of iron. 

Sand adhering to scrap=40 lbs. per tom of iron. 

0, 40 _ 35 ibs, 
ee 

Amount of ash in coke = 7.5 per cent. 
or per charge 2.2 x 7.5=195 lbs. 

Amount of silica in 15 lbs. = say 10 Ibs. 

Further, we have an oxidation of Si, Mn and Fe or 
what is called burnt iron, which amounts in the case 
of Si to about 0.20 per cent., or say, about 5 Ibs. 
per ton of iron, and the loss of burnt iron through 
oxidation of Fe and Mn another 5 lbs; so we 
obtain : — 

Slag producing substances from— 


or per charge of 1 ton, 


Lb. 

Adhering sand ... = 35 
Ash in coke pm = 10 
Through oxidation = 10 
Total ese eet ooo ae i = 55 


This 55 lbs. is actually a slag-producing substance 
and consists almost entirely of silica or of similar 
composition of great affinity to limestone, and there- 
fore we derive the following chemical formula : — 

SiO, + CaCO, = (CaSi0,) + CO,. 

60 + 100 = 116 + 44. 

Or 60 parts of SiO, require 100 parts of CaCQ,. 


Or 1 part of SiO, requires 1 = 1.66 parts cf 


CaCo,. 

Or 55 lbs. o f SiO, require 55x1.66=90 Ibs. 
CaCO. 

Limestone required for 1 ton of iron = 90 Ibs. 
CaCo,. 

Should lime (CaO) be used in place of limestone 
(CaCO,) we obtain the following :— 

SiO, + CaO = CaSiO,, or 60 + 56 = 116. 

60 parts of SiO, require 56 parts of CaO. 


1 part of SiO, requires = = 0.9 parts. 
or 55 lbs. of Si0,=55 x0.9=50 lbs. of CaO. 

The limestone used here has the following composi- 
tion : — 

SiO, = 1.5 per cent. 

CaCO, = 98.5 per cent. 

The percentage of SiO, is so small that this has 
very little influence on the melting process, and lime 
stone may be considered as pure CaCO,, and 56 lbs. of 
CaO has just the same effect as using 100 lbs. of 
CaCO. 


STV SY 


Tue KeicHiey Evecrrica, ENGINEERING Company, of 
the Vulcan Works, Keighley, which concern is owned 
by the Keighley Corporation, are considering enlarging 
their plant to 3,000 h.p., by adding two 1,000-h.p. 
turbine generators, 


Messrs. Samuet Lunn & Sons, of the Midland 
Foundry, Keighley, have received an order from the 
East Indian Railway Company for a multiple drilling 
machine with six drills, and two milling machines. The 
length of the bed is 40 ft, 
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Now that the modern machine tool is so much in 
vogue, it is more than ever imperative that castings 
should have an acid dip, if the full benefits from 
these tools are to be obtained. ll castings, when 
they leave the foundry, are more or less covered 
with sand and a black oxide scale, both of which are 
most injurious to cutting tools, quickly wearing them 
away. 

The injury thus caused is most keenly felt when 
machining operations are done with repetition tools 
to produce interchangeable pieces, as these neces- 
sarily require setting up, adjusting and grinding 
by an expert hand. These precision tools are always 
very expensive ana the scale or sand on castings has 
a disastrous effect on them, as well as absolutely 
preventing high-speed milling, if due respect is paid 
to the milling cutters. It has been claimed that the 
life of a cutter is prolonged as much as six times by 
introducing pickled castings instead of operating on 
material direct from the founary. In actual practice 
it will be found that the cost of production is con- 
siderably reduced, and this saving has been known 
to be as much as 25 per cent. Pickling, therefore, is 
not to be despised, but apparatus for that purpose 
should be properly installea in all factories where 
castings are machined in quantities. 


Building. 


The building should preferably 4» apart from, or 
outside, the main building, and with a plentiful air 
supply, as the fumes given off during the operation 
of the process are very obnoxious. A lean-to is con- 
venient, as this is open altogether on one siae, the 
roof being made of some non-corrosive material, such 
as glass and wood. 

It is a good plan to arrange the tanks below the 
floor level, to simplify the handling of the castings, 
and when dealing with small castings in bulk, trays 
or boxes are very useful, the bottoms of the same 
being perforated for draining off the liquor. The tanks 
shoula’ be lead-lined, and the trays can be made of 
hard wood. It is hardly necessary to state that 
arrangements should be made for draining the tanks, 
and that access for cleaning them should be easy. 
The space around the tanks should preferably slope 
towards a fairly large drain, as a good flush of water 
is required to wash the castings after immersion in 
the acid. A sloping platform should extend back- 
wards from each tank to enable the liquor to arain 
off the castings, back again into the tanks, before 
the final wash. 


The Solution. 


The strength of the solution varies considerably 
and depends on the length of the immersion required. 
A cheap solution that is recommended consists of 
1 part of sulphuric acid to 10 parts of water, or 
similar proportions, using hyarofluoric acid. In 
this bath the castings would have to remain for a 
period of about 10 to 12 hours, and in working the 
process this can easily be arranged to take place 
during the night. If a quicker process is desired 
the solution may be strengthened accordingly. The 
activity of the pickle is increasea’ somewhat by rais- 
ing the temperature to about 70 degrees to 80 degrees 
F.. which can easily be done by the introduction of 
a little steam. Care should always be taken to 
introduce the acid to the water, the solution being 
stirred during this operation, 


It will be founda in actual practice that the mixture 
will keep active for some considerable time if the 
strength is kept up by the adaition of more acid 
from time to time. The writer has known 40 gallons 
of acid to last for one month, and pickle during that 
time 60 tons of small castings. 


Action of the Acid. 

The action of the acid is to produce a corrosion on 
the part attacked, the rate of which varies according 
to the degree of concentration. Sand, or the various 
iron oxides, which are always formed on castings, are 
what it is necessary to remove, but the acid solutions 
have very little effect on this sand or iron oxiae; 
the work is done by attacking, to a large extent, the 
iron that underlies this outer surface, the latter 
being then deposited as a sediment in the bottom of 
tank or removed by mechanical means. 


Process. 


On receiving the castings from the foundry after 
they have been fettled, tumblea, and perhaps sand- 
blasted, they are taken to the pickling department 
and immersed in the tanks for a period long enough 
to remove the outer skin and loosen the sand. As to 
this stage, the discretion of the operator must be 
aepended upon, and it rests with him whether a 
success or failure is made of the process. The exact 
strength of the mixture and the period of immersion 
must be found out by experience. 

It will be noted that on taking the articles from 
the pickle, the outer surface has a spongy appearance 
which must be removed by washing in water; this is 
best done by a jet from a hose pipe. Plunging the 
castings in water is not sufficient to remove this 
spongy surface. 

If cold water is used, the castings will dry slowly 
and be quickly covered with rust. This is not in- 
jurious if the castings are used immediately, but if 
it is desired to prevent rusting, a more elaborate 
process must be gone through, such as washing in a 
hot solution containing a small amount of potash or 
soda, of about 200 degrees F 

Special care should be taken to thoroughly clean 
intricate castings containing hollows or recesses, to 
make sure that all the solution is washed out of 
same. If not, the acid is apt to continue its action 
and eat into the metal. 

The operator should be suitably guarded against 
the action of the acid on his person, and a gooa plan 
is to provide him ‘with cheap clogs, a rubber apron, 
and rubber gloves, as well as goggles for the pro- 
tection of his eyes. It is also expedient to rub 
vaseline on the hands as an extra safeguard, before 
using the gloves. 





Davy Brotuers, Lowrep, of Sheffield, have granted 
a licence to the United Engineering and Foundry Com- 
pany, of Pittsburg, U.S.A., to manufacture the 
company’s high-speed forging presses for use in the 
United States, Canada, and Mexico, and a considerable 
amount of business is already being done by the Pitts- 
burg Company under this agreement. The boiler de- 
partment at Messrs. Davy Brothers’ works has taken 
up the manufacture of the Atlas patent balanced 
draught. which is stated to be giving very remarkable 
results in steam raising and economy in fuel, 
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Factories and Workshops Report for 1908. 


The annual report of the Chief Inspector states that 
the number of registered factories and workshops 
at the close of the year was 260,089, including 376 
institution factories and workshops under Sec- 
tion 5, 1907, but excluding 25,110 entries of men’s 
workshops. This shows an increase of 2,896, as com- 
pared with the previous year. The figure for 1908 
includes 110,691 factories and 149,398 workshops. 
The number of works under regulations and special 
rules was 11,066, an increase of 480 on the year. 
Abstracts and other papers were issued to new 
occupiers of 341 textile factories, 7,794 non-textile 
factories, 20,046 workshops (including men’s and 
demestic workshops), and 691 other premises; or 
28,872 in all. The formal notices and reports 
received from occupiers, certifying surgeons an 
others numbered 462,784, including 122,912 notices of 
accidents and “dangerous occurrences,” 193,935 
overtime reports, and 32,609 humidity records. The 
inspectors forwarded to District Councils 6,510 formal 
representations and 16,752 notices of occupation of 
workshops; the corresponding figures for 1907 being 
6,833 and 17,254. In addition to other written in- 
structions and correspondence, 136,518 notices of 
contravention of the Acts were sent to occupiers, as 
compared with 87,567 in 1907. 


Ventilation. 


On the subject of dust and ventilation, the report 
states that in nearly all districts very considerable 
progress has been made in the extraction of dust by 
exhaust ventilation, and particulars are given of 
some very efficient systems that have been erected. 
There are few dusty processes now in any kind of 
manufacture in which it has not been tried with very 
veneficial results; at the same time instances of de- 
fective arrangements are frequently met with owing 
to want of proper design or adjustment of the ducts 
and fan. Mr. Redgrave (Midland Inspector) refers 
to the great improvements effected by these means 
in metal-grinding shops in the Birmingham district, 
improvements which have not only benefited the 
health of the workers, but have also been appre- 
ciated by the employers themselves. In no district 
is the question of dust more important than in 
Sheffie'd, and, with a view to improving the condition 
of grinders in the cutlery trades there, a conference 
was held w:th representatives of the employers ind 
workers, as a result of which draft regulations were 
drawn up and are now under consideration. Fans 
or other artificial means are also extensively used for 
ordinary ventilation, or for carrying off fumes and 
gases generated by manufacturing processes. This 
has been partly brought about by the facilities with 
which electric power can be now obtained. 


Accidents. 


On the subject of accidents, the report remarks 
that higher speed, increased use of machinery, and 
better reporting have all had a tendency of recent 
years to keep up the number of recorded accidents, 
and to obscure to a certain extent the fact that work- 
ing conditions as regards machinery are relatively 
safer now than they were some years ago. To these 
causes also is no doubt due the fact that in certain 
districts there has been no marked decrease in the 
number of accidents reported, notwithstanding the 
depressed condition of trade and the amount of un- 
employment that existed during 1908. 

The changes in the law introduced by the Notice 


of Accidents Act, 1906, are not yet properly under- 
stood, and, comparatively speaking, very few 
“dangerous occurrences,” i.e., certain accidents with- 
out injury to persons, have been notified. The atten- 
tion of occupiers, however, is constantly _ being 
directed to the new requirements, both verbally and 
by letter, and, where necessary, by prosecution. 
Referring to this subject, Mr. Redgrave (Midland 
Inspector) points out that a number of accidents due 
to cuts and scratches, which are of daily occurrence 
in large works, and so slight as not to interfere with 
work for more than an hour or so at the time, now 
become reportable under the Act, because, owing to 
want of care or proper dressing, inflammation or 
blood poisoning is often set up, and causes prolonged 
absence from work at a later period. In this con- 
necticn he urges the affixing of notices directing 
workers receiving such injuries to go at once to the 
accident room or man in charge of “first aid” for 
proper examination and treatment, which is generally 
provided now in most large works. 

Attention is drawn to the danger of overhead cranes 
in large engineering and boiler works owing to the 
sound of their approach being drowned by the noise 
in the shops. Mr. Wilson (Glasgow), observes that ac- 
cidents caused by men being crushed are on the in- 
crease, partly due to the use of electric cranes, which 
are much more silent in their movements. Gongs, bells, 
and other warning appliances have been tried, but he 
thinks that a powerful electric light at each end of 
the travelling carriage would have greater effect. 

A good deal has been done in providing efficient 
guards on emery wheels, but it is recognised that for 
certain kinds of work so much of the wheel must be 
exposed that guards are of little use. Mr. Arbuckle 
(Sheffield) supplies a comprehensive table giving par- 
ticulars of grindstone and emery wheel breakages 
during the year in that district. Forty-six cases of 
fracture occurred. Twenty-five workmen were in- 
jured, one fatally. Extra softness of the stone is 
usually given as the case of a breakage. As a rule, 
grinders prefer soft stones because they work easier, 
but they have to be run faster than hard ones, and 
do not possess the same strength. The maximum 
speed allowed for a stone in Solingen is 2,958 ft. per 
minute, and it is interesting to note that of those that 
burst in Sheffield last year only four were running 
at a speed of less than 3,000 ft., and several ran at 
speeds of 4,000, 5,000, and 6,000 ft. per minute. 

Referring to accidents at blast furnaces, the report 
remarks :—‘‘ A very serious explosion occurred in a 
blast furnace in the Leeds district, whereby five men 
were killed and thirteen injured. Shortly before the 
accident the furnace was noticed to be ‘hanging,’ 
that is to say, a ‘scaffold’ or crust was forming on 
the side and preventing the material descending 
properly to the bottom. The usual steps were taken 
to dislodge this, when immediately the explosion 
occurred. Explosions of this kind are not uncommdh 
now in ironworks, due, it is thought, to the high 
temperature of the blast, and various methods have 
been tried to prevent them. In view of the serious- 
ness of this case, special enquiries are being made in 
other d'stricts with the object of ascertaining what 
precautions are possible.” 


_ Messrs. L. S. p’Iszoro and J. B. Uri, manufactur- 
ing and consulting engineers, Stockport, trading under 
the style of the Aqua W@ngineering Company, have die- 
solved partnership, 
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A Small Whiting Cupola. 


The accompanying illustration shows the smaliest 
size in which the Whiting cupola is manufactured. 
The diameter of ‘the shell is 27 in. and the total over 
all height is 10 ft. The cupola is mounted on trun- 
nions through which the blast pipe is carried. It 
will be seen that the cupolg may be readily turned 
to a horizontal position when cleaning or relining are 
necessary. 

This cupola has been specially designed for test 
purposes, and it is particularly suitable for technical 





CUPOLA. 


A SMALL ‘* WHITING” 


schools and for use as a general portable cupola for 
emergency or repair work. It will be noticed that 
it has a stack of much more liberal proportions than 
is usual in cupolas of similar type, thereby rendering 
it a more rapid melter and more economical in fuel 
consumption, This cupola, which is known as the 
“ Whiting No. 0,"" is made by Messrs. J. W. Jack- 
man & Company, Limited, of London, Manchester, 
and Glasgow, who also manufacture under licence 
other sizes of the Whiting cupola up to a capacity 
of 20 tons per hour. 


By an outbreak of fire on the premises of Messrs. 
Adams & Company, engineers, 35, Pitt Street, Glasgow, 
recently, damage was done to the extent of about £100. 
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Queries. 


Heat-resisting Cast-iron Pans. 


We make for a chemical works some cast-iron pans 
that have to stand a great heat, but they do not last 
whereas, 


more than a few weeks, we are informed, 






VITROL 


they used to, and should now last as many months. 
Can you tell us how to overcome this, and what kind 
of iron to use? The pans are of 2-in. metal, as shown, 
and the vitriol vessel which they contain are of glass, 
and bedded in river sand. 

°C a 


Metal for Valves. 

We are using for steam valves and cocks the follow- 
ing mixture : —Copper, 80; tin, 2; zinc, 12; lead, 6 
one-third of this being re-melted metal. We are, 
however, having trouble with porous castings. Can 
you suggest a remedy ? 

“ OcHIL.” 


Replies. 


Cupola Troubles. 


If the drawing given is approximately accurate, the 
cause of the trouble is at once shown, the tuyeres 
being on the same level. It also appears that the air 
pressure is too great, as a blower taking 7 h.p. should 
not be needed for so small a cupola. An 18-in. cupola 
when fan-driven only requizes a No. 3Sturtevant fan 
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running at roughly 3,500 revolutions per minute, if 
the tuyeres are of sufficient size and the run in from 
fan to furnace is a straight one, an air pressure of 
from 10 in. to 12 in. being used to ensure that the 
penetration to all parts of the fuel is secured. Such 
a fan can be steadily run by means of a 3-h.p. “ Stock- 
port’ or ‘“Crossley’’ engine with power to spare, 
and the use of a 7-h.p. engine to blow an 18-in. 
cupola seems to the writer to indicate a big waste, 
whatever form of air propellor is used. 
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Assuming the tuyeres in the case mentioned by 
“OC, W. R.” to be on the same level, the air blows 
against itself, and eddies and circles around causing 
the fire to “blow cold,” as the firemen of the old 
school say, and a reference to A at Fig. 1 will show 
that this can readily occur. If, however, the tuyeres 
are on different levels, as shown at B, the air from 
each has its own free course across ‘the furnace— 
except, of course, for the fuel against which the blast 
impinges—and the furnace, with nothing above the 
tuyeres in the form of slag or other interruptions, 
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Fic. 2. 


“blows hot,” eventually taking the form shown by 
the dark shading in Fig. 2. The lining burns away 
in the melting zone principally, the other parts re- 
taining practically their original shape. The part 
around and just above the tuyeres should be lined 
with very durable bricks, such as “ Battersea ” bricks, 
and with small cupolas a band of from 2} ft. to 3 ft. 
in height should be put in, but with large ones nearly 
the whole height from the hearth or bottom,” to 
the charging door should be so faced. 

As the best results in melting are secured by giving 
a large volume of air at low pressure (i.e., only just 
enough pressure to force the air through the charge) 


\ 


Fic. 3. 


tuyeres of large area should be used, and up to 
20 in, diameter two 6-in. tuyeres will be sufficient if 
on opposite sides of the furnace, and one above the 
other, as shown in Fig. 3, this arrangement giving an 
ample air supply for iron if the fan or blower will 
send it along in sufficient quantities. The combined 
area of two 6-in. tuyeres is roughly 56} square inches, 
while that of four 3-in. tuyeres is only 28} square 
inches, or just half that of the two larger ones, there- 
fore pressure must be much more on the smaller 
tuyeres to pass the same amount of air through them 
as can be passed through the larger ones, this addi- 
tional pressure affecting the metal brought down ve ry 
considerably. 

Generally speaking, when furnaces go wrong or do 


not behave properly after being altered, it is good 
policy to take the advice of someone who ‘understands 
the matter and can personally inspect the place, as 
very frequently there are points of importance which 
are not mentioned in written queries, and these may 
determine the whole matter. 

or ae. ee 


It appears to me that you are fusing the lining of 
your cupola by having too much blast pressure. To 
find the tuyere area divide the area of cupola by 9. 


Area of cupola 2A on. in.= 28,27 sq. in. 


Area of 4} tuyeres 14.18 sq, in. 

Therefore two tuyeres 4} diameter are ample, 
and at the end of the blast main pipe a regulating 
valve should be fixed. If you have no wind gauge 
you will soon be able to judge the pressure required 
by its effect on the lining and the rate your metal 
comes down. You should melt a ton per hour. 

“eS. 2. W@W.” 


There is one of two things wrong with the cupola 
mentioned by “C. W. R.” Either the pressure is 
too great, or the tuyeres are too small. In the former 
case the speed of the engine should be reduced. The 
tuyeres should measure, if round, 5} in. diameter on 
the inside of the cupola and 4 in. cn the outside ; if of 
the square type they should taper out from 4 in. 


{A he 





square to 4 in. by 7 in. on the inside of the furnace. 
As it is at present the coke is fusing under pressure 
and setting up dross, which accumulates where it is 
coolest, namely, on the edge of tuyere. A No. 2 
blower is much too powerful for a cupola of the 
dimensions stated; a fan would suit the purpose 
better, the blast being more elastic besides being more 
economical in fuel. The remedy suggested is sketched 
herewith. 
ee Wea 


Paint tor Foundry Roof. 


In reply to “ F. H.,” graphite is to be recommended 
as a pigment for all ‘kinds of iron work. It it anti- 
corrosive, rendering the usual first coat of red-lead 
superfluous. Colours of dark varieties can be pro- 
cured by mixing it with pigments of red, white, 
yellow, or light green. Being finely ground, it mixes 
easily with boiled oil (to which should be added the 
usual drying stuff), and it is easily and economically 
worked. 

Witiiam OLsEN, 
74, Cogan Street, Hull. 


A suitable dark iron-grey coloured paint for the 
sheet-iron roof of the foundry is Dixon’s  silica- 
graphite paint, of which we are the manufacturers in 
Great Britain. 

“GrapPuHite Propucts, LimitTep,” 
218, 220, Queen’s Road, Battersea, S.W. 
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Inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accom- 
panies the application. When inventions are communicated 
the names of the communicators are in brackets. 


‘ 


14,430.*Automatically regulating furnace draught. G. 
de Grahl. 

14,468. Moulding machines. J. B. 
Wellington Street, Glasgow. 

14,683. Weigh-bridges. W. E. Hipkins, Soho Foundry, 
Birmingham. 

14,814. Stoves, kilns, muffles, etc., for drying moulds, 


Neesham, 100, 


ete. L. A. Smallwood, 5, Corporation Street, 
Birmingham. 
14,858. Electric furnace electrodes. C. Bingham. 


14,869. Manufacture of patterns for casting, and casting 
of screw-threaded articles, ete. TI. H. D. May, 
139, Queen Victoria Street, London. 
.937.*Electrical induction furnaces. C. Grunwald. 
,183.*Producing from foundry iron a metal product 
having cutting and other properties of high 
grade tool and high speed steel. E. A. Custer. 
15,384. Alloys. R. D. Mackintosh, 2, Norfolk Street, 
Strand, London. 
15,400.*Furnaces for uniformly heating metals. W. N. 
Best, E. Best, and J. H. Best. 
15,857. Furnaces. W. F. Goodrich and W. R. Hamlyn. 
15,.882*Manufacture of hollow castings. W. Kurze, 37, 


o- 


Furnival Street, Holborn, London. 
15,988. Manufacture of steel. A. Reynolds. 


16,169. Furnaces for heating steel, iron, etc. S. Onions 
and W. T. Baker, 6, Lord Street, Liverpool. 
16,210.*Metallic alloys. Kunheim & Company. 
16,240.*Heating and melting furnaces. W. N. Best, J. 
H. Best, and E. Best. 
16,242.*Abrasive metal-cutter. 
United States.) E. C. 


(Walter Wyman Slack, 
R. Marks. 


Abstracts of British Patent Specifications recently 
accepted. 


10.378 (1908). Electric Furnaces. E. Cornelius, Troll- 
hittan, Sweden.—The characteristic feature of the fur- 
nace, which is horizontal or substantially horizontal, con- 
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Cornelius Electric Furnace. 


sists in its operating chamber being annular, so that 
charging, heating and discharging of the substance can 
be effected simultaneously and continuously, and the heat- 
ing place can be changed successively around the operat- 
ing chamber. For the changing one of the electrodes is 
movable, so that it can easily be moved around the 
operating chamber. Fig. 1 is a vertical section of the 


furnace, and Fig. 2 is a plan view of the same. The 
bottom part 3 is of carbon, and forms one of the elec- 
trodes. The opposite electrode 4 is composed of a rod 
carried vertically by means of an arm 5 from a support 
lceated centrally of the part 2, so that by giving the 
arm 5 angular motions of adjustment the electrode 4 
can be moved from one point to another around the 
annular operating chamber of the furnace. The elec- 
trode 4 should be carried from the rod 5 so that it can 
be adjusted vertically, and it should be fitted with a 
suitable conductor for supplying electric current. The 
substance to be treated is charged into the furnace at a 
(Fig. 2), and the product resulting from the operation 
is discharged at b. 


11,824 (1908). Zngot Moulds. H. S. Mcorwood and 
J. M. Moorwood, Harleston Iron Works, Sheffield.— 
This invention has for its object the strengthening of 
ingot moulds made of cast-iron. Fig. 1 is a side 
elevation of a strengthened ingot mould; Fig. 2 is an 
end elevation, and Fig. 3 a plan of the same. Before 
casting the ingot mould, the inventors place in the 
annular space of the mould, into which the molten meta] 
is run, a core, a, made of a stronger or more ductile 
material and run the body of the casting round it. 
This core is made of eteel or wrought iron plate which 
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FIG. 3 


Moorwood’s Ingot Mould. 


is embedded in the solid metal wall of the ingot mould. 
This plate may be in one solid piece, bent to the form 
of the casting, or it may be in any number of bent 
pieces and may be plain or perforated or embossed as 
shown by the dotted lines b, 6, Figs. 1 and 2, in order 
to make it secure in the cast metal. Instead of the 
strengthening core being in the form of a flat plate or 
lates, it may be made up of separate pieces of bars of 
igh tenacity of any suitable section embedded in the 
solid cast metal. The strengthening core need not 
necessarily be of steel or iron, but may be of any 


— of high tenacity suitable for embedding in cast 
metal. 


16,709 (1908). Ingot Moulds. T. Williams, works 
manager of the West Hartlepool Steel Works, and the 
South Durham Steel and Iron Company, Limited, 
Stockton-on-Tees.—Figure 1 is an end elevation, and 
Figure 2 a sectional elevation cross-wise thereto, of an 
ingot mould, constructed in accordance with the in- 
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vention. The lower part @ of the mould is made the 
usual thickness, according to local practice, but at a 
distance from the bottom of about one-fifth (more or 
less) of the total length of the mould a shoulder 6 is 
formed by increasing the thickness of the metal, say, 
by about two inches; this increased thickness gradually 
decreasing towards the top, where it is of normal size. 
The essential point is the thickening gradually down 
to the shoulder 6, as shown, the dotted lines x indicat- 
ing the normal thickness of the walls of the ingot 





Ingot Mould. 


mould when made according to the hitherto usual 
practice, which results in prolonging the life to a very 
considerable degree, and experiments with moulds con- 
structed according to the invention have proved this to 
be the case in a most satisfactory manner, the liability 
to crack and other causes of failure being reduced to 
a minimum, thus obviously reducing the cost, trouble, 
and delay in connection therewith. Although the in- 
crease of thickness is shown in the form of a shoulder, 
it is obvious that a sharp taper or angular form would 
serve the same purpose, which is to increase the strength 
of the mould, where the strain is found to be greatest. 


20,424 (1908). Tilting Crucible Furnaces. J. Newton 
and C. Billington, Vulean Works, Longport, Stoke-on- 
Trent.—Integral with the upper surface of the bottom 
plate, and around its central circular hole, is formed 
two annular walls of equal height and thickness, at a 
suitable distance apart, with a number of holes through 
the plate. By thus controlling the direction of the air 
blast, the wear of the crucibles is reduced. Figure 1 is 
a side elevation of the furnace, showing the way it is 


FIG. 1 




















Tilting Crucible Furnace, by Newton 
& Billington. 


mounted; Figure 2 is a section of same showing air 
space, grid, and annular walls; Figure 3 is an in- 
verted plan of the furnace with bottom cover removed, 
showing the grid and annular walls of same in dotted 
lines made in two parts, also the method of fixing same 
to furnace. A is the air space, and when at work air 
is forced into the space by means of a blower or fan 
through branch B, and from air space into the furnace 
through holes C between annular rings E E. 


TRADE JOURNAL. 499 


17,759 (1908). Heat Treating and Quenching Alloyed 
Steels. J. Churchward, 127, North 7th Avenue, Mt. 
Vernon, State of New York, U.S.A.—This invention 
has for its object to provide an improved process for 
use in the production of alloyed steels whereby the 
resultant product is rendered of extraordinary toughness 
and hardness. The invention consists, broadly, in sub- 
jecting the metal to a series of heats or heat-waves of 
successively decreasing maximum temperature, designed 
to affect the alloying metals in the order of their 
respective retardation points, the first heat or heat-wave 
being carried to a temperature preferably a little below 
the retardation point of the alloying metal having the 
highest retardation point, that is, well into the re- 
calescent period. Such first heat or heat-wave may be 
carried to a temperature a little below the segregating 
point of the alloying metal having the highest segregat- 
ing point without departing from the spirit and scope 
of the invention; then rapidly cooling or quenching in 
a suitable manner at all of these temperatures. Each 
successive heat or heat-wave is carried to a point a 
little below either the segregating or retardation points 
of the corresponding alloying metal, the mass being 
rapidly cooled or quenched after each successive heat 
or heat-wave. It may be explained that as the steel 
alloy is heated and the temnerature is being raised to- 
wards the segregating point of one of the alloys in the 
steel alloy, the point of commencement of absorption is 
first reached; the meta] is then heated through the re- 
calescent period, or period of absorption, to the re- 
tardation point or point of total absorption. Above this 
point is a period of rest or inactivity of the particles, 
and above this again is the segregating point or point 
where the alloying metal commences to leave the mole- 
cule again and separate around it in the form of films. 


22,246 (1908). Sand-blast Apparatus. (Communicated 
by Badische Maschinenfabrik & Eisengeisserei vormals 
G. Sebold und Sebold & Neff, of 22, Karlsruher-strasse, 
Durlach, Grand-Duchy of Baden, Germany.)—This in- 
vention relates to a slotted nozzle or discharge pipe for 
sand-blast apparatus, in which the sand is fed by a 
worm conveyor inside a feed pipe, which extends along 
the entire length of the nozzle, and is provided with 
outlet holes for the sand along the length of the nozzle. 
The special feature of this invention is the combining 
in the nozzles of the sand feed pipe with the discharge 
nozzle so as to form a combined whole, with the object 
of rendering it possible for such slotted nozzles to be 
employed or built into rotary cleaning drums. This 
improved slotted nozzle may therefore be employed in 





Improved Sand-Blast Apparatus. 


a suitable and convenient manner in rotary cleaning 
drums, and thus affords the advantage of a uniform 
distribution over the entire contents of the drum, with- 
out it being necessary to employ the ordinary small 
movable nozzles, which render the operation intricate, 
and necessitate the pipes for air and sand being made 
movable. The invention has also for its object to allow 
the supply of sand to such nozzles to be immediately 
stopped, without it being necessary to stop the worm 
or worms in the sand feed pipe. This object is attained 
by the sand feed pipe being made revoluble, care being 
taker. to provide for the free discharge of the sand 
which the worms, which continue to work, bring forward 
during the stoppage of the sand blast. The annexed 
cut is a vertical section of the apparatus. 











Trade Talk. 


Izons & Company, Limitrep, West Bromwich, are 
altering and extending their Albion Works. 

Messrs. James E. Sayers & CALDWELL have removed 
to new offices at 190, West George Street, Glasgow. 

Messrs. Lewis Otrick & Company, LimiTED, en- 
gineers, have moved to 16, Howick Place, Westminster, 
S.W. 

Messrs. BriakesorovecH & Company, engineers, 
Brighouse, are adding a large pattern-shop to their 
works. 

Everep & Company, Limitep, of Surrey Works, Smeth- 
wick, near Birmingham, have closed their Barnet Works, 
Devonshire Street, Birmingham. 

Messrs. Wiii1am Extper & Sons, Tweedside Imple- 
ment Works, Berwick-on-Tweed, have begun business 
at Hardgate Street, Haddington. 

Aw issue has been made of 200,000 £1 preference 
shares in Ruston, Proctor & Company, Limited, en- 
gineers and boilermakers, Lincoln. 

A DESTRUCTIVE fire occurred in the moulding shop and 
a tin shop of the hydraulic department of the Shrop- 
shire Union Canal Company on July 2. 

Mr. F. C. Moorwoop, 7, East Parade, Sheffield, has 
been appointed agent for Messrs. A. Johnston & Con: 
pany, iron and steel makers, Avesta, Sweden. 

Messrs. F. Evans and J. Evans, malleable iron- 
founders, etc., Walsall, Staffs., trading under the style 
of John Evans & Sons, have dissolved partnership. 


Messrs. F. S. Curistre and W. Lampitt, engineers, 
Slacklewell Lane, Hackney, N.E., trading under the 
style of Christie and Lampitt, have dissolved partner- 
ship. 

Tue CamMeton Iron Company, Limitep, of Falkirk, 
have appointed Mr. W. H. Herbert, 140, Bryn Road. 
Swansea, as their agent for Wales and the West of 
England. 

Tae StTavetey Coat AND [Ron Company, LIMITED, 
have secured several large orders of late, including one 
for about 6,000 tons of castings for the Lincoln new 
waterworks scheme. 

A pIssoLuTIon of partnership is notified in connection 
with Messrs. G. E. Priddle and W. Heppell, general 
engineers, etc., Warner Street, Clerkenwell, E.C., who 
traded under the style of Priddle & Heppell. 

Messrs. H. G. Mayer & Company, 67, Aldersgate 
Street, London, E.C., have been appointed agents for 
the Maerkische Drahtwerke, for the finer sizes of copper, 
bronze, and brass wire, from No. 17 to 50 S8.W.G. 


Wma. BearpMore & Company, Limitep, of Glasgow, 
are making extensive additions at their Parkhead Works 
in order to provide accommodation for the manufac- 
ture of mountings for guns up to 13.5 in. calibre. 

In the debenture holders’ action against Robert 
Stephenson & Company, Limited, of Newcastle, heard 
on July 9 last by Mr. Justice Warrington, Mr. Peat, 
of Darlington, was appointed as receiver and manager. 

Messrs. J. BearpsHaw & Son, Limitep, of the Baltix 
Steel Works, Sheffield, have just appointed Messrs. 
W. A. Walber & Company, 38, Victoria Street, West- 
minster, their agents for London and the South of 
England. 

Tue business of the late Mr. Robert Rice, metal 
refiner, 61, Commerce Street, Aberdeen, has been ac- 
quired by Messrs. Robert Rice & Company, and will 
be conducted in future by Mr. William Robertson, the 
former manager. 

Mr. A. L. Youne, carrying on business as a copper 
founder and nail manufacturer, under the style of 
Young, Dowson & Company, College Court, Hammer- 


smith, W., and Emmett Street, Poplar, E., has been 
adjudged bankrupt. 
Epwarp Lomer & Company, Limirep, of 110, Fen- 


church Street, London, E.C., notify us that Mr. Hubert 
Ruegenberg, of Olpe, Westphalia, has transferred to 
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them his agency for the United Kingdom for the sale 
of high carbon forged steel balls of which he has for 
many years made a speciality. 

Tue Japanese section of the Japan-British Exhibition, 
to be held at Shepherd’s Bush next year, will be 
divided into 18 groups, including education, mechanica] 
engineering, electricity, civil engineering and transpor- 
tation, mines and metallurgy, chemical industries, 
various industries, armament, etc. 

Tue co-partnership carrying on business as engineers 
at 169, Finnieston Street, Glasgow, under the name of 
the Finnieston Engineering Company, of which Mr. A. 
Mackellar and Mr. J. E. McArthur were sole partners, 
has been dissolved by the retiral of Mr. McArthur. Mr. 
Mackellar will continue to carry on business under the 
same name. 

In the House of Commons, last month, in reply to 
Mr. MipptemoreE, Mr. McKeyna said that a trial 
order for guns had already been placed with the 
Coventry Ordnance Works, and that when the need 
arose, the question of the desirability of placing an 
order for heavy gun mountings with the firm would be 
considered. 


Tue creditors of John Purden & Sons, Lambhill 
Forge, Maryhill, Glasgow, and Peter Purden, Ironbank 
Villa, Lambhill, a partner, have been informed by Mr. 
David Strathie, 162, St. Vincent Street, Glasgow, the 
trustee, that the commissioners have postponed the 
declaration of a dividend till the recurrence of another 
statutory period. 


Messrs. Crece & HowcarTse, of Lawholme Lane, 
Keighley, have recently very considerably enlarged their 
works, and have installed a large sand-blast apparatus 
for cleaning castings. The company received the Ad- 
miralty order for mitre wheels and other castings in 
connection with the watertight doors for H.M. ships 
“St. Vincent ” and ‘‘ Neptune.” 

Tue co-partnery of Hannay & Higgins, milling en- 
gineers, Stranraer, of which Mr. Henry Higgins, Mr. 
Andrew Hannay, and Mr. Alexander Craig were the 
partners, has been dissolved as at December 31, 1908. 
The business will be continued by Mr. Andrew Hannay 
and Mr. Alexander Craig under the same style, and 
they will discharge the liabilities. 


WiutiuMmM Hunt & Sons, THe Braves, Luuitep, 
Brades Steel Works, Oldbury, are installing an im- 


proved type of gas-fired furnace, by Messrs. William 
Kirkham & Sons, for heating shovel moulds. The fur- 
nace is being made double for continuous working, but 
it will also be possible, should necessity arise, to work 
either side independently of the other. 

At a meeting of the shareholders of the Furnace 
Specialists’ Company, Limited, held at Glasgow, re- 
cently, a resolution was passed to the effect that the 
company could not by reas: of its liabilities continue 
its business, and accordingly that the company wound ' 
up voluntarily. Mr. James Myles, Junr., C.A., 150, 
Hope Street, Glasgow, was appointed liquidator. 

Ar Workington, recently, the engineering works 
and foundry, the property of E. J. Raybould & Com- 
pany, Limited, nown as the Marsh Side Works. 
Workington, were offered for sale by auction. There 
was a large attendance. Bidding commenced at £500. 
and rapidly increased to £1,200, at which price the 
works were sold to Mr. J. Hunter, of Whitehaven. 

On July 1 the use of electric power in factories and 
workshovs became subject to regulations issued by 
the Home Office under the Factory and Workehops Acts. 
It is, therefore, incumbent on all occupiers of factories 
to make themselves familiar with these regulations, 
as there are certain possibilities not only of penalties, 
but of injunction against the use of electricity at the 
instance of a third party. 

Mr. Joun Rostnson, residing at Artana, Westfield, 
Rutherglen, sole partner of the firm of John Robinson & 
Company, mill and engineers’ furnishers, 250, Aber- 
cromby ‘Street, Glasgow, has granted a trust deed on 
behalf of his creditors in favour of Mr. Hugh Murr, 
chartered accountant, 11, West Regent Street, Glas- 
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ow. Messrs. Yuill & Kyle, writers, 79, West Regent 

treet, Glasgow, are agents. 

NecotiaTions have been concluded for the transfer 
of the main portion of the business of Messrs. J. E. 
Gibson & Company, Salton Iron Works, Falkirk, to 
the Coalbrookdale Company, Limited, Coalbrookdale, 
Shropshire, and the work will be carried on by that 
firm at their foundry in Coalbrookdale. This will 
involve the closing of Salton Foundry, which was 
established by the late Mr. J. E. Gibson, about twenty 
years ago. 

At a meeting of the directors of Palmer’s Shipbuild- 
ing and Iron Company, Limited, recently, it was de- 
cided to dissolve the Shipyard Management Committee, 
consisting of Mr. A. M. Palmer, Admiral Cleveland, 
and the Hon. Robert James. For some years the gentle- 
men mentioned have represented the board of directors 
in the personal direction of the shipyard, but for the 
future the responsibility will rest entirely upon the new 
general manager, Mr. A. B. Gowans. 

In view of the increase of business in their large 
gas engine department, and of their intention to take 
up the direct sale of their Diesel oil engines 
in England, the Maschinenfabrik Augsburg-Nurnberg 
A.G., hitherto known in England as the Nuremberg 
Company, have terminated their agency agreement with 
Mr. J. Halcrow, 18, Coleman Street, London, E.C., 
and have opened an office in London. All communica- 
tions should in future be addressed to the company, 
219, Caxton House, Westminster, S.W. 

As briefly notified in theee columns a few months 
back new premises are to be erected in a suitable posi- 
tion in Sheffield for the use of the Government Insvec- 
tors of steel. The total expenditure will only be £7,000, 
of which £1,000 is to be expended during ithe first 
year. The existing premises in Surrey Street are too 
small for the work now being done, and when they are 
extended it is proposed to add to that work the test- 
ing of materials uced in guns and their mountings, 
which has hitherto been done at Woolwich. 

THe Witrton-Kramer Exrectric Toon anp Horst 
Company, of Witton, Birmingham, have recently ac- 
quired the entire goodwill of the business of Kramos, 
Limited, of Locksbrook Engineering Works, Bath, in- 
cluding their patterns, designs, patents, and trade 
marks. The Company are carrying on the manufac- 
ture of similar specialities to those of Kramos, Limited, 
adding improvements in the construction of mono-rail- 
electric hoisting machinery, electro-lifting magnets, 
brake magnets, and portable electric tools. 

A meEETING of the creditors and debenture holders of 
Matthew Reid & Company, Limited, ironfounders, the 
Forge, Kilmarnock, was held recently, Mr. McNaugh- 
ton, of the Lanarkshire Steel Company, presiding. Mr. 
Matthew Mitchell, Glasgow, submitted a balance-sheet 
showing the state of the Company’s affairs at the date 
of his appointment by the shareholders as liquidator. 
The chairman moved that Mr. Mitchell’s appointment 
as liquidator be confirmed. and that in the circum- 
stances it was not necessary to appoint any person 
jointly with him. This was unanimously agreed to. 


Ar the annual meeting of the Institution of Gas 
Engineers, held in London, recently, the President, 
Mr. T. Glover, of Norwich, made the interesting 
announcement that the endowment fund of £10,000 for 
the Sir George Livesey Professorship at Leeds Univer- 
sity was practically complete. The decision of the In- 
stitution to found a Professorial Chair of Gas Engineer- 
ing at Leeds is in effect the carrying out of a cherished 
plan of Sir George Livesey himself, and one which, 
had he lived, would undoubtedly have taken shape. 
The choice as to which University should have the 
distinction of being the first to possess a chair of gas 
engineering was an easy one for the Council of the 
Institution, seeing that Sir George himself had indi- 
cated in unmistakable terms his preference of Leeds for 
this particular purpose. 

Tue International Agricultural Exhibition of 1910 to 
be held in the grounds of the Argentine Rural Society at 
Palermo (Buenos Ayres), will be opened on June 3, 1910, 
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and closed on July 31 of the same year. As usual in 
such exhibitions, one section will be devoted to exhibits 
of machinery and implements. Entries and application 
for space should be made on the printed forms which 
the Secretariat of the Exhibition will furnish to all 
persons who may apply for them at the offices of the 
Rural Society at Palemor, or to the Argentine Lega- 
tions and Consulates abroad. Entries and applications 
abroad can be presented at the Argentine Legations 
and Consulates General on the same dates and under 
the same conditions as any others. Applieations for 
space in the machinery section will be received up to 
November 1, 1909. 


Tue Lords Commissioners of His Majesty’s Treasury 
have appointed a Committee to advise the Departments 
of the Government, with a view to promoting uniformity 
of administration and co-operation between departments 
in dealing with the fair wages clauses of Government 
contracts. The Committee will consist of Mr. G. R. Ask- 
with (Chairman), Comptroller-General of the Commercial, 
Labour and Statistical Departments of the Board of 
Trade; Mr. R. Bailey, Controller of the Stationery Office ; 
Mr. F. W. Black, Director of Navy Contracts; Mr. W. 
G. Butler, Director-General of Stores, India Office; Mr. 
H. D. De la Bere, Director of Army Contracts; Mr. 
P. H. Ezechiel, Secretary to the Crown Agents for the 
Colonies; Mr. J. Hillier, Comptroller of Supplies, 
Office of Works; Sir G. C. V. Holmes, Chairman of 
the Board of Works, Ireland; Mr. G. Morgan, Comp- 
troller of Stores Department, General Post Office. Mr. 
J. J. Wills, of the Board of Trade, will act as Secretary 
to the Committee. 


THe new engineering laboratories of the Mancheeter 
University were formally opened last month by Sir 
Alexander Kennedy. The Vice-Chancellor (Dr. Hop- 
kinson) was in the chair and Sir William Mather, 
Mr. J. A. F. Aspinall, and Professor Petavel were 
among those on the platform. The new building com- 
prises four connected sections. The main block con- 
tains a number of lecture-rooms, including accommo- 
dation for the School of Architecture, two drawing 
offices on the top floor, private rooms for the staff, and 
the Osborne Reynolds Research Laboratory. Behind 
the main block is the hydraulic and testing laboratory. 
The testing section mecludes machines varying from 
those suitable for simple elasticity experiments up to 
a 100-tons Buckton testing machine. Water at heads 
up to 200 ft. is available in the hydraulic department, 
and in addition to a number of Mather-Reynolds and 
Gunther hydraulic turbines and pumps there is a large 
open flume suitable for work in connection with the 
flow of water over weirs and along natural and arti- 
ficial channels. The engine and boiler department has 
two boilers of the locomotive and water-tube types, 
with superheater, economisers, and natural and forced 
draught. They supply steam to two sets of experi- 
mental engines. In a room adjacent to the boiler-house 
is a small Crossley oil engine and a gas engine which 
together with a suction producer, was presented by the 
National Gas Engine Company. 








New Catalogue. 


Stoan & Davipson, Limirep, Carrick Foundry, 
Stanningley, Leeds. We have received from this 
firm the first portion of a new catalogue they are 
issuing. The varieties of the firm’s products which 
are shown in this section include rain-water pipes 
and fittings of all descriptions, gutters of every size 
and form in use, manhole covers, cast-iron windows, 
pavement lights, spiral stairs, etc. It may be men- 
tioned that in addition to those goods illustrated the 
firm make railings and gates, covered ways, verandahs, 
balconies, park shelters, columns and spandrils, lamp 
pillars and brackets, and all descriptions of light 
and ornamental ironwork, 
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New Companies. 


J. S. Pickertnc, Liuirep.—Capital £1,000 in £1 
shares. to carry on the business of hoisting and general 
engineers, etc. 

Morey & Green, Limitep.—Capital £5,000 in £1 
shares, to acquire the business carried on at 33, Kirk- 
stall Road, Leed:, as Motley & Green, and to act as 
ironfounders, etc. 

WinterINcHAM, Limitep.—Capital £5,000 in £1 
shares, to adopt an agreement with G. Winteringham, 
engineer, of Northampton, and to carry on the busi- 
ness of engineers, etc. 

Sanperson Bros., Limitep.—Capital £3,000 in £1 
shares, to adopt an agreement with R. Sanderson and J. 
Sanderson, and to carry on the business of engineers, 
etc. Registered office: 42, Railway Arches, Pilgrim 
Street, Newcastle-on-Tyne. 

Warren & Beate, Liwirep.—Capital £2,000 in £1 
shares, to acquire certain freehold land in Western 
Road, Leicester, with the foundry and other buildings 
thereon. Registered office: Highcross Iron Works, 
Causeway Lane, Leicester. 

Erxtc Nicnotrson & Company, Limitep.—Capital 
£10,000 in £1 shares. to carry on the business of manu- 
facturers, hirers, and repairers of, and dealers in, oil, 
petrol, steam, and gas engines, etc. Registered office : 
Standard Works, Port Street, Annan. 


A. 8S. Warp & Company, Limirep.—Capital £3,000 
in £1 shares (1,500 pref.), to acquire the business car- 
ried on by A. S. Ward & Commany at Broad Street. 
Sheffield, and to carry on the business of mechanical 
and electrical engineers, merchante, etc. 

Water Scorr & Company (EpinsurcH), LimITep.— 
Capital £500 in £1 shares, to acquire the business of 
electrical, mechanical, and general engineers, carried on 
at 148, Rose Street, Edinburgh, as Walter Scott & 
Company. Registered office: 148, Rose Street, Edin- 
burgh. 


H. V. Suirax & Company, Limtrep.—Capital £10,000 
in 9,575 “ A” shares of £1 each, and 8.500 “ B”’ shares 
of 1s. each, to adopt an agreement with H. V. Smith 
and H. B. Marten, and to carry on the business of iron- 
founders, engineers, etc. Registered office: 20, Victoria 
Street, S.W. 

Worttry Tron Company, Limirep.—Capital £15,000 in 
£1 shares to take over the businees of ironfounders car- 
ried on by J. Birdsell, G. Birdsell, C. Birdsell. and H. 
Birdsell, at Wortley, near Sheffield, as Wortley Iron 
Company. Registered office: Wortley Ironworks, 
Wortley, near Sheffield. 

Cuurcn Iron Works Company, Luitrep.—Capital 
£15,000 in £1 shares, to acquire the business recently 
carried on by J. Wood at Ince, near Wigan, Lanes., as 
the Church Iron Works, and to carry on the business 
of ironmasters, ironfounders, ete. Registered offiec: 
40. Brazennose Street, Manchester. 

Hersert & Sons, Limirep.—Capital £3,000 in £1 
shares (3,000 pref.), to adopt an agreement with G. 
Herbert for the acquisition of the business carried on 
by him at 6-7, West Smithfield, E.C., as Herbert & 
Sons, and to carry on the business of weighing-machine 
manufacturers, cutlers, machinists, etc. 

Smita Grascow Cruciste Company, Limtep.—Capi- 
tal £10,000 in £10 shares, to acquire the business of 
crucible and plumbago manufacturers carried on by 
Geo. Smith at Fauldhouse Street, Glasgow, and to carry 
on the business of makers of foundry requisites, etc. 
Registered office: 101, Fauldhouse Street, Glasgow. 

Watrs & Nepuew, Limiten.—Capital £30,000 in £1 
shares (20,000 oref.), to acquire the business carried on 
bv Mildred Watts at Allcock Street, Birmingham, as 
Watts & Nephew, and to carry on the business of 
metal merchants, manufacturers of and dealers in 
copper, spelter, tin, etc. Registered office: Allcock 
Street, Birmingham. 

Hounsety & Witiams, Limitep.—Capital £1,000 in 
£1 shares, to carry on the business of engineers, 
founders, machinists, etc., and to acquire the business 





of patentees, engineers, etc., carried on by W. G. 
Hounsell, Junr., at St. James’s Works, 128, Hampton 
Street, Birmingham, and to adopt an agreement 
between W. G. Hounsell and 8. Smith. 


GaveN Inric, Limirep.—Capital £2,000 in £20 shares, 
to acquire the business and assets of G. Inrig, Great 
Eastern House, 20, Bishopsgate Street Without, E.C., 
to develop and work the foreign patents granted to 
him for France, Belgium, Spain, Italy, Germany, 
Switzerland, Portugal, Canada, and U.S.A., and to 
carry on the business of electrical and general engineers. 


Deaths. 





Mr. R. Campers, late ironmaster, of Bilston, died 
on the 17th ult., at Elmdale, South Yardley, in his 
76th year. 


Mr. Epwarp WItson, of the firm of Wilson Brothers, 
ironfounders, Dunfermline, died at his residence at 
Crosegates on the 14th ult. 


Tue death occurred at 9, Buccleuch Street, Glasgow, 
on the 23rd ult., of Mr. James M‘Millan, of the Vulcan 
Iron Works, Glasgow, aged 71 years. 


Mr. T. N. Roprnson, chairman and formerly managing 
director of Thomas Robinson & Son, Limited, Railway 
Works, Rochdale, died recently at his residence, Hill- 
foot, Pannal, Yorks., in his fifty-six year. 

Mr. S. W. W. Perecu, a director of the well-known 
firm of Steel, Peech & Tozer, Limited, steel manufac- 
turers, Sheffield, died recently, at Fern Bank, Roe- 
hampton, He was 76 years of age. 








Trades Boards Bill. 


The above Bill, as amended in the Standing Com- 


mittee, was considered in the House of Commons on 
July 16. Sim W. Butt moved to insert the following 
amendment :—‘‘ The Board of Trade may, by Pro- 


visional Order, declare that this Act shall cease to apply 
to any specified trade.” Sir 8. T. Evans accepted the 
principle of the amendment, and at his suggestion it 
was withdrawn in favour of the following new sub- 
eection, which was agreed to:—‘‘If at any time the 
Board of Trade considers the conditions of employment 
in any trade to which this Act applies have been so 
altered as to render the application of the new Act to 
this trade unnecessary, they may make a Provisional 
Order that this Act shall cease to apply to that trade.” 
After other amendments had been defeated, Mr. 
CHURCHILL moved the insertion of the new sub-section 
in the penalties clause, providing :—‘‘ That on conviction 
of an employer for failure to pay the minimum rate of 
wages, the court may order the offender to pay not 
merely a fine, but also such sum as might be deemed 
to be due to the workman on account of wages.’ The 
amendment was agreed to. Sir F. Bansury moved the 
omission of Clause 7. Mr. Cuurcuity said the Govern- 
ment proposed to accede to the pressure which had been 
brought to bear and the representations which had been 
made to them from many quarters not to verbally over- 
weight the Bill. Therefore, he should not oppose the 
motion. At the same time, in justification of himself, 
he desired to say that he did not recede from the 
view he had previously expressed, that it would be an 
advantage to have the clause in the Bill. The motion 
to delete the clause was agreed to. The report stage 
was concluded, and Mr. CHuRcHILL moved formally 
that the Bill be read a third time. Sim F. Bansury 
said if he could not get anyone to pair with him, he 
should divide the House against the Bill, which he 
regarded as a first step in the direction of the complete 
State regulation of wages. Str H. Craik joined in 
the protest against the principles involved in the Bill. 
The opposition, however, was not pressed to a division, 
and the third reading was carried. 
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JAMES EVANS & CO., srrrannia works, 
switsicnsre BLACKFRIARS, MANCHESTER. 


TeLEPHONE—2297. 








Personal. 


Str ANDREW Nose has just been awarded the Albert 
medal by the Royal Society of Arts. 

Mr. J. D. Ryan has been elected president of the 
Amalgamated Copper Company, in place of Mr. H. H. 
Rogers, deceased. 


Mr. Henry Etsz has been elected a director of Wm. 
Cooke & Company, Limited, Tinsley Stcel, Iron, and 
Wire Rope Works, Sheffield. 

Str IsamBarp Owen, principal of Armstrong en 
Newcastle-on-Tyne, has been appointed vice-chancellor 
of the Bristol University in place of Professor Lloyd 
Morgan. 

Mr. T. W. Joptine, of the firm of E. Jopling & Sons, 
Limited, Pallion Steel Works, has been the recipient of 
a presentation from the workmen and officials on the 
occasion of his marriage. 

Mr. A. M. Mosscrop, who has just retired from the 
position of general manager of Dorman, Long & Com- 
pany, Limited, has been the recipient of a presentation 
from the officials and men. 

Tue late Mr. P. A. Berkley, of Parkside, Jesmond, 
Newcastle-upon-Tyne, for many vears associated with 
the Palmer Shipbuilding and Iron Works, left estate 
of the gross value of £15,969. 

Mr. ALEXANDER CHARLES Boyp has resigned his 
position as a director of Boleckow, Vaughan & Company, 
Limited, owing to ill-health, and the directors have 
elected the Right Honourable James Parker Smith, 
P.C., to succeed him. 

Mr. L. Tuo, a director of Yates & Thom, Limited, 
Canal Foundry, Blackburn, was married recently, as aleo 
was Mr. R. W. Carr, principal partner of the firm of 
Messrs. Richard W. Carr & Company, Pluto Steel 
Works, Princess Street, Sheffield. 

Mayor A. H. Horr, Secretary of the Iron Trades 
Employers’ Insurance Association, Limited, having re- 
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signed his post on the ground of ill-health, Mr. 8S. W. 
Gladwell has been appointed to succeed him, and Mr. 
W. Ferns has been appointed assistant secretary. 

Mr. A. C. Muitar. foundry superintendent to John 
Lang & Sons, of Johnstone, has resigned that position 
to go to Belfast to become foundry superintendent with 
Davidson & Company, Limited, of that city. He has 
been the recipient of a presentation from the officials 
and men at Johnstone. 

Tue late Major William Mackay Mackenzie, a direc- 
tor of Callender’s Cable and Construction Company, 
Limited, of the London and Glasgow Engineering and 
Iron Shipbuilding Company, and of Milner’s Safe Com- 
pany, left estate of the grocs value of £26,099, with 
net personalty £26,173. 


Mr. L. W. Smiru, A.M.I.C.E., has recently resigned 
the position of works director of Messrs. W. Sisson & 
Company, high speed engine manufacturers and marine 
engineers, Gloucester, and has been appointed managing 
director of Clarke’s Crank & Forge Company, Limited, 
Engineers and Forgemasters, Lincoln. 

Mr. A. B. Gowan, the new general manager of 
Palmers’ Shipbuilding and Iron Company, Limited, 
Jarrow, has received from the foremen and officials of 
the London and Glasgow Engineering, Iron Shipbuilding 
Company, Limited, evidences of the respect and esteem 
in which they held him, in the shape of a handsome 
silver tray and a pair of silver salvers of beautiful 
design. 

Tue Committee of the B. H. Thwaite fund has now 
received from Mr. Carnegie a cheque for his contri- 
bution of £500. The conditions which were attached 
to Mr. Carnegie’s offer—namely, that a further £500 
should be forthcoming from subscriptions from those 
who recognised the value of the service rendered to 
certain departments of science and industry by the late 
Mr. Thwaite—have not been complied with exactly, as 
the subscriptions did not reach a quite equal sum; but 
Mr. Carnegie has not allowed the actual cash shortage 
to stand jn the way. 








GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, 


COMPOSITION, SILICA 


STEEL MOULDERS’ 


Nozzles, &c. 


CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 


SHEFFIELD. 














The Old English Firm for Superior Quality and Cheapest 





STRAW ROPES 





- PROCTOR BOWES & Co., Newcastle-upon-Tyne. 





Telegrams: “PROCTOR BOWES, NEWCASTLE/TYNE.” 


Write for Prices immediately. 


Telephones: NAT. 1683 and 4742 CENTRAL. 
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PATENT 








ALUMINO \ WELDING 
THERMIC ddl PROCESS 


Rea.TraveE MARK- 
— FOR — 


BROKEN CASTINGS. 








REPAIR SHOP 


NOW OPEN. 


ESTIMATES FOR WORK AND ILLUSTRATED PAMPHLET 
upon application to 


THERMIT LIMITED, 


27, Martin’s Lane, Cannon Street, E.C. ° 











9s, FOUNDRY 
Pr iia “Up 


ADMIRALTY DOCKYARDS. 
The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 





From MOUNTFORD PHILLIPS & CO., Llantrissant. 
Llantrissant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we have very great pleasure 
in letting you know that it has given every satisfaction, and that our Works Manager and Workmen give it the highest praise. 


Elders Navigation Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 





. ; 
METALS. End July, 1909. Find July, 1908. 





Iron—Scotch pig warrants 
0) 





SS Ee 
—Middlesbro’ warrants ... ton |............. | | a 
—W.C. M/nos Bessemer ... ton | ....... —_ (ee 
—Stock, Scotch we .. tons aioe UE Dimadiciamnies 1,000 
Copper—Chili bars, GMB 
. £59 0,0 |............ £59 7H 
—Stock, Europe and afloat | 
TONS | --.-.++-- oe 970, 45D |..ccce ccccscee SOG7S 
Tin—English ingots coe COD J...00 CUR OL eee £127 15.0 
—Straits gn ose .. ton | . £132 150 ............£137 100 
—Stock, London, Holland, | 
U.S.A., and afloat ... tons adanti ne |.ctdi.cnne SA 
Lead— English pig YY ( ew . jee fl 
Spelter—Ord. Silesian ... ton | ........... £22 00 seceeee £19 00 
Quicksilver (75lb)... bottle ; #48 50 £7176-£8 00 
Antimony—Regulus ... ton | £30 00-€31 00... . «0... £32 10,0 





* Settlement price. ¢ July lath. { June 30th. 


CASTINGS, 


In the Cleveland district the following are the 
nowjnal rates current for castings :— 


£s. 4 £s. d. 

Columns (plain) 610 0 to 615 0 
Pipes, 14 to 24 in. 417 6 to 5 2 6 
pm 3 tod in. 1109 0 to 5 0 0 
» 5 to8 in. 47 6 to 410 0 
» 10 tol6 in. $76 to 410 0 
+ 18 to24 in, 476 to 410 0 
Chairs ... a ide ; 310 0 to 312 6 
Floor plates (open sand) ... 217 6 to 3 0 0 
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Sorap. 


The quotations for scrap, subject to market fluc- 
tuations, are as follows: —Heavy wrought (mixed), 
£2 8s. Od.; light wrought, £1 1s.0d.; heavy cast, 
£2 7s. Od.; all per ton f.o.b., London. Copper (clean), 
£54 Os. Od.; brass (clean), £38 10s. Od.; lead (usual 
draft), £12 0s. Od.; tea lead, £10 10s. 0d.; zine, 
£17 15s. Od.; all per ton delivered merchant’s yard. 





Correspondence. 


‘**K”’? Bars for Mechanical Testing. 

To the Editor of the Founnry TravE JourNat. 

Sir,—In your report in the July number of the 
FounDRY TRADE JouRNAL, on the paper I read recently 
before the Birmingham Branch of the _ British 
Foundrymen’s Association, -you state:—‘* Mr. Cook 
then explained his method of casting test bars in the 
form of the letter K.” This would lead one to suppose 
that I claimed the origin of this test. As honour 
should be given to whom honour is due, and as this 
test originated with Mr. W. Vickers, with whom I am 
associated, I shall be glad if you will insert this in 
your next issue. 





Yours, etc., 
F. J. Cook, 
(President, British Foundrymen’s Association.) 





A SPECIAL meeting of the Pyle and Blaina Works 
Company, Limited, has been summoned to consider the 
appointment of a committee of shareholders to inquire 
into the position of the undertaking and the trading 
during the past two years. 








SILICA FIRE BRICK Co. 


OUGHTIBRIDGE. 








GROUND GANISTER, 


WET OR DRY. 


Silco Cupola Bricks, 90°/. Silica. 


Better than Fire-clay Bricks for Cupolas. 





























juc- 
ed), 
ast, 
an), 
sual 
inc, 


the 
itly 
tish 
ook 
the 
Ose 
our 
this 
am 
} in 


orks 

the 
uire 
ling 


THE FOUNDRY TRADE JOURNAL. 507 











Established 1863. 


JAS. DURRANS & SONS, 
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Sheffield. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUSI & COAL DUST. 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 





These Machines are invaluable for a Foundry, doing a larger amount of work of a superi i 
in a much shorter time than can be done by hand, without “ahold leheus. re 


“‘Dear Sirs,—We have been using your best Blacking for a large number of years, and alway. i 
on our large Ingot Moulds, which, as you know, we have made up to A tons in Ba ee ee 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD,” 
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COMPLETE SAND PREPARING PLANT. 


Advantages .— 
Automatic Throughout. 
Only One Operator Required. 
Large Capacity. 


Send for Pamphlet giving full particulars of this interesting Labour- 
Saving Apparatus. 


Department A.—Emery Cloths, Glass and Flint Papers, etc. 


B.—Grinding Machines, Emery and Corundum Wheels, etc. 
C.—Foundry Plant, and Blasts, etc. 


The London Emery Works6o."".e"™" 


Telegrams: “ Naxtum, LONDON.” Telephone : TOTTENHAM 99. 
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THE BUYERS GUIDE 





Addrcsses anil further infermation will be found by reference to the Firm’s Advertisement. 


Abrasive Whee's. 
London Emery Works Co 


Jackman, J. W., & Co., Lid. 
Air Compressors. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co. Yea 

Phillips, J. W. 

Thwaites Bros., 4? td. 


Tilghman’sPate nt Sand Blast 
Co., Ltd. 

Air Compressors (Electric- 
ally Driven). 

Jackman, J. W.. & Co.. Ltd. 

Marshall & Co., Horace P. 

Tilghman’s Patent Sand Blast 
Co., Ltd. 

Air Compressors (St am). 
Jackman, J. W., & Co., Ltd 
Marshall & Co., Horace P. 
Tilghman’s Patent Sand Blast 

Co., Ltd 

Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Tilghman’s Patent Sand Blast 

Co., Lt '. 

Annealin 
Phillips, J. W & C. J. 

Ash Crushing ond Wash- 
ing Machines. 


Evans, J., & Co. 

Jackman. J. W., & Co., Ltd. 
Marshall & Co. Horace P. 
Phillips, J. W. ‘} - 


Barrels (Tu ad daly 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Evans, J., & Co. 
Hall. Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall. H. P., & Co. 
Phillips, J. W. & C. J. 
Sonnenthal, Selig & Co. 
Tilghman’s PatentSand Blast 
Co., Ltd. 
Barrows. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Bellows. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co. 
Durrans, Jus.. & Sons. 
Jackman, J. W., & Co. 
Olsen, Wm. 
Blacklead. 
Durrans. J, & Sons. 
Evans, J., & Co. 
Hall, Charles. & rs 
Jackman. J. Ww. 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson & Co., 
Blowers. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Buffalo Forge ( 0., 

Davies, T. & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd, 
London Emery Works Co. 
Marshall. H. P.. & « - Ltd. 
Phillips, J. W. & ¢ 

Sa. 


, Ltd. 


., Ltd. 


Thoz., Ltd. 


Ltd. 


Samuelson & Co. 
Sonnenthal, Selig & Co. 
Thwaites Bros., Ltd. 
Ward, T. W. , Ltd. 





Buffing and Polishing 
Machines. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Sonnenth 1, Selig, & Co. 
Casting Cleaners. 

Durrans, J., & Sons. 

Evans, J., & Co. 
Jackman, J. W.. 


& Co., Ltd. 
Marshall & C 


., Horace P. 


Tilghman’s Patent Sand Blast | 


Co., Ltd. 
Cement. 
Dyson J. & J. 
Evans, J., & Co. 
pn kman, J. W.. & Co., Ltd. 
London Emery Works ‘Co. 
L — J. Grayson, & Co., 
t 
Marshall & Co., 
Olsen, Wm. 
Plasti-Kion Co. 
Silent Machine and Eng. Co. 
Chaplets and Studs. 
Bush, Henry C. 
Durrans. J. & Sons. 
Evans, J., ; 
— Charles, & Co. 


Horace P. 


Jackman, J. W. , & Co., Ltd. 
Marshall & Co., Horace P. 
Motherwell, Wm., & Co. 
Olsen, Wim. 

Wilkinson, T. & Co., Ltd. 

Charcoal. 
Evans, J., & Co 
Jackman. J W.. ., & Co., Ltd. 


Walker, I. & I. 
Chareing Platforms. 
Alldays & On’ons Pneumatie 


Eng. Co., Ltd. 
Davies, T., & Son. 
Evans, J., & Co. 
Jackman, J W., & Co., Ltd. 
Marshall & Co., Horace P. 
Thwaites Bros., Ltd. 

Coal Dust 

Cumminz, Wm., & Co., Ltd. 
Durrans, J., & Sons. 
Kyans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Walker, I. & I. | 
Wilkinson & Co., Thos., Ltd. 


Coke (Foundry). 
Elders Navigation Collieries. 
Coke Breakers. 
Evans, J., & Co. 
Jackman, J. Ww: &C o., Ltd. 
Marshall & Co. , Horac eo P. 
Phillip’, J. W., iy 8 
Core Boxes. 
Evans, J., & C 
Jac kman. J. w. “& Co.. Ltd. 
Olsen, Wm. 
Core Compounds. 
Bush, H. C. 
Cumming, Wm. & Co., Ltd. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W. & Co., 
Olsen, Wm. 
Wilkinson, Thos. & Co. 
Core Gums. 
Durrans, J. & Son-. 
Evans, J., & Co. 
Hall, Charles, & Co 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson & Co. 


Ltd. 


,» Thos., Ltd. 





Core Making Machines. 
Evans, J., & Co. 
Jackman, J. W. & Co., 
Jones and Attwood. 
l.ondon Emery Works Co 
Marshall, H. P. & Co. 
Phillips, J. W.& C.J. 

Core Ovens. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J. & Co. 

Jackman, J. W. & Co., Ltd. 

London Emery Works Co. 

Phillips, C. D. 

Phillips, J. W. 

Core Ropes. 
Bush, Henry C. 
City of London Wood Wool 


Ltd. 


&Cc. J. 


Co. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Wilkinson, T. & Co. 

Core Vente. 
Bush, Henry C. 
Evans. J., & Co. 
Jackman, J W.., 
Olsen, Wm. 


& Co., Ltd. 


Cranes. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Jackman, J. W., & Co., Ltd. 


Ward, T. W., Ltd. 
Crucibles. 
Hall, Charles, & Co. 
Olsen, Wm. 
Crucible Furnaces. 
Alldays & Onions Pneumatic 


Eng. Co., Ltd, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven and | 


Engineering Co., Ltd. 
Crucible Furnaces(Lift-out 


Alldays & Onions Pneumatic | 


Eng. Co., Ltd. 
Evans, J., & Co. 
Jackman, J. W 24° ‘o., Ltd. 
Phillips. J.W ys 


Crucible + edie (Tilting ) 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. 
Crushing Mil'ls. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven and 
Engineering Co., Ltd. 
Cupolas. 
Alldays & Onions Pneumatic 
Eng. Co., Lt 
Davies, T. & Son. 
Durrans, J. & Sons. 
Evans, J., & Co 
Jackman, J. W. & C o., Ltd. 
London Emery W orks Co. 
Marshall, H. P. & Co. 
Phillips, J. W.& C.J. 
Thwaites Bros., Ltd. 
Cupola Linings. 
Evans, J.. & Co. 
Harris & Pearson. 
Jackman, J. W., & Co., Ltd 
Marshall & Co., Horace P. 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Emery Grinders. 
Alldays & Onions Pneumatic 
King. Co., Ltd. 
Davis, T., & Son. 
Evans, J., & Co. 
Jackman, J. W , & Co., Ltd. 
London Emery Works Co. 


Emery and Glass Cloth 
and Glass Paper. 
London Emery Works Co. 
Emery Woeels. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Jackman, J. W., & Co, Ltd. 
London Kmery Works Co. 


Fans. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Buffalo Forge Co. 
Davies, T. & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Jenkins, W. J. & Co., Ltd. 
Phillips, J. W. & C. 3 
Sonnenthal, Selig, & Sons. 
Thwaites Bros., itd. 
Firebricks. 
Durrans, J. & Sons. 
Dyson, 
Harris & P earson. 
Jackman, J. W., & Co., Ltd. 
King Bros. 
Lowood, J. Grayson, & Co., 


Pearson, E. J. & J, 
Silica Firebrick Co. 
Foundry Blacking. 
Bush, Henry C. 
Cumming, Wm. & Co., Ltd. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Olsen, Wm. 
Walker, I. & I. 
Wilkinson, Thos. & Co., Ltd. 
Foundry Brushes. 
Bush, Henry C. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, C. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Phillips, J. W. & C. J. 
Foundry Ladles. 
aera S Onene Pneumatic 
Eng. itd 
Iush, et. 
Davies, T , & Son. 
Durrans, & & Sons, 
Evans, J., & Co. 
Hall, C harles, & Co. 
Jackman, J. W , & Co., Ltd. 
London Emery Works Co. 
oe, H. P., & Co. 
Neil, Chas, 
Phillips, J.W.& C.J. 
Thwaites Bros., Ltd. 
Foundry Rattlers or Fett- 
ling Drums. 
Davies, T., & Son. 
Durrans, J., & aor 
Kvans, z &C 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. &C. J. 
Simplex Coke Oven Co. and 
Eng. Co., Ltd. 
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GUIDE.— Continued. 





Hine Sand. 
Dyson, J. & J. 
Evans, J., & Co 
Jackman, J. W.., & Co., Lid. 
Wilkinson & Co., Thos., Ltd. 


Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Hislop, R. & G. 
Marshall & Co., Horace r, 
Phillips, J. W. &C. J. 
Furnac es (Brass). 
Altaye = Onions Pneumatic 
Eng. Co.. Ltd 
Evans, J. “& Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. SB 


Furnaces (Melting). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Davies, ‘T’., & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P, 
Phillips, J. W. Le 
ae ag ‘oke OF A and Eng. 
Co., Li 
Ground Gannister. 
Durrans, J., & Sons. 
Dyson, pe $A 
Evans, J.. & Co 
Lowood, J. Gray son, & Co, 
Silica F: irebrick Co. 
Walker, I 


Grinding "Machines and 
Tools. 
Evans, J.. 
Jackman, t w. , & Co., Ltd. 


London Emery Ww orks Co. 
Sonnenthal, Selig, & Co. 

Hammers (Steam). 

Allday . & Onions Pneumatic 
Eng. J 
Thw Siete > ihren. “Ltd. 

Hay Band Spinning 
Machines. 
Evans, J., & ¢ 
Jackman, J. Ww. 
Marshall & Co., 

Hoists. 
Alldays 08 Optens Pneumatic 

+ Eng. 
Davies, or if lw 
J ckman, J . & Co., 
arshall, ak . & ¢ - 
Phillips ¥ He & ( 
Thwaites Bros., ia 


, & Co., Ltd. 
"Horace P. 


Ltd. 
Ltd. 


Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J., & Sons, 
Evans, fe & Co 
Jackman, J. w. , & Co., Lid. 
Marshall & Co., "Horace P. 
Ward, T. W.. Ltd. 

Melting Furnaces 
fired). 

Alldays & Opies Pneumatic 

Eng. C me 

Evans, J., 

Jackman, F w | & Co., Lid. 

Marshall & Co., ;Jlorace av. 

Phillips, J. W. ode 
Microscopes. 

Swift, James & Son, 

Mculd Driers. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., ’ Horace P. 
Phillips, J. W. & C.J. 

Moulding Machines. 

Bush, ayer &- 

Evans, J., & ( 

Jackman, J. Ww. & Co., Ltd. 

London Emery Works Co. 

Marshall, H. P., & Co. 

Phillips, J. W. & C.J. 

Samuelson & Co., Ltd. 

Simplex Coke Oven and 
Eng. Co., Ltd. 

w hittaker, Wm.,& Sons, Ltd. 

Moulding Machines (Hand | 
and Power). 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horac e P, 

Phillips, J. W. & C.J. 

Simplex C oie Oven and | 
Rng. Co., 

Pig Breake: s. 
Kvans, J., & Co. 
Jackman J. W., 
Simplex Coke 

Eng. Co., Ltd. 
——_ Selig, & Co. 

Pig-Iron. 

Bradley & Sons, T. Ltd 

Presets Iron and Sesh Co., 
Ltd., The 

Plumbago. 

Bush, Henry C. 

Cumming, Wm. & Co., Ltd. 

Durrans, J., & Sons. 

Evans, J., & Co 

Jackman. J. W. , & Co., Ltd. 

London Emery ‘Works Co. 

Olsen, Wm, 


& Co, Ltd. 
Oven and | 


(Oil- | 


Plumbago—cont. 
Walker, I. & I. 
Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 
Jackman, J. W., & Co., Ltd. 
Marshall, H. P. & Co. 
Simplex Coke Oven & By- 
products Co. 
Polishing Sundries. 
London Emery Works Co. 
Publications. 
Eagland & Co., Ltd. 
Griffin, Charles & Co., Ltd. 
Pyrometers. 
Phillips, J. W. & C. J. 
Recording Senge. 
Evans, J. & C 
Jackman. J. wv. ,& -~ Ltd. 
Phillips, J. W &C 
Riddles. 
Bush, H. C. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles. & Co. 
Jackman, J. W., & Co., 
Olsen, Wm. 
Simplex Coke Oven and 
Engineering Co., Ltd. 
Wilkinson, 
Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace Pp. 
Phillips, J. W. &C.J. 


Ltd. 


Tilghman’s Patent Sand | 
Blast Co., Ltd. 
Sand Driers. 
Evans, J., & C 
Jackman, J. w. , & Co., Ltd. 


London Emery Works C 0. 

Phillips, J. W.& C. J. 

Simplex Coke Oven and 
Eng. Co., Ltd. 


Sand Grinding M Ils. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co.. Horace P. 
Phillips, J. W. & C.J. 
Simplex 
Eng. Co., Ltd 


os. & Co., Ltd. | 


Coke Oven and) 


Sand Riddling, Separating 
and Sifting Machines, 
Evans, J., & Ca, 

Jackman. J. W., & Co., Ltd, 

London Emery Works Co. 

Marshall, H. P. & Co., Ltd. 

ge Coke Oven and 
Eng. Co., Li 

Sonnenthal, Selig & Co. 

Sieves. 

Durrans, +. & Sons. 

Evans, J., & Co. 

Hall, C harles, & Co. 

Jackman, J. W., & Co., Ltd. 

Marshall & Co., Horace P. 

Simplex Coke vén and 
Eng. Co., L' 

Smiths’ Hearths. 

aGeye® Onions Pneumatic 
ng. Co., Ltd. 

Marshall & Co., H. P., Ltd, 

Samuelson & Co., Ltd. 

Sonnenthal, Selig, & Co. 

Thwaites Bros., Ltd. 

Steel Moulders’ Compo- 

sition. 

Dyson, J. os. 

Evans, J., 

Jackman, $a . & Co., Ltd. 
Lowood, J.Gra son, &Co.,Ltd 

Spades and Shovels. 

Durrans, J., = Sens. 
Evans, J., & Co 
Jackman, J. w. , & Co., Ltd, 
Olsen, Wm. 

Stone Flux. 

Durrans, J., & Sens. 

Evans, J., & Co 

Jackman, J. Ww, & Co., Ltd. 
Wilkinson & C 0., Thos., Ltd. 

Stoppers and Nozzles. 
Dyson, J. & J. 

Straw Ropes. 

Bowes, reste, & Co., Ltd. 
Evans, J., & € 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, William. 

Wilkinson & Co., Thos., Ltd. 


Testing Machines. 
Evans, J., & C 
Jackman, J. W., £ =. Ltd. 
Marshall, H. P 0. 
Phillips, J. W. “et C. ° 
Tuyeres (Firebrick). 
Dyson, J. & J. (Ltd. 


Lowood, J. Grayson, & Co., 
Welding. Thermit, Ltd. 














A FRODAIR MIXTURE 





is not a ready-made mixture of different irons, ror an alloy, but a 
formula for the mixture of certain brands of pig. 
may be composed of Frodair brands of pig-iron only, 
more Frodair brands along with ordinary pig-iron or scrap or both. 
Further details from— 


THE FRODAIR IRON & STEEL Co., Ltd., Fenchurch House, London, E.C. 


Such a formula 
or of one or 














IRONFOUNDERS’ 


FOR 


BLACKING, COAL DUST, 


ETC. 


Registered ' SHALAGO e Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


IRONFOUNDERS'’ 


nvale, Mille. Maryhill, Glasgow. 


Kelvi 
WoORKS— {¥ Whittington Blackin 
king 


Sunnyside Blac 


Mills, Chesterfield. Eng 
ills, Fajkirk. N 


FURNISHERS. 


TELEGRAPHIC 
ADDRESBSEs-— 


1 peeeeme- Glasgow 


Whittington. Chesterfield, . 
maine. wbieneren, 


. Cameron 
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SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED.—Continued. 





ANTED, Situation as FOREMAN MOULDER; 
15 years’ experience in Green Sand and Dry 
Sand Jobbing. Al-o large experience in Moulding 
Machines, with 8 years’ experience in Pipe Factory. 
Highest references. Scotsman and abstainer.—Address 
Box 212, Offices of THE FOUNDRY TRADE JOURNAL, 165, 
Strand, London, W.C. 





OREMAN MOULDER and FOUNDRY CHEMIST 
f desires change. Thorough knowledge of Tool, 
Electrical, General Engineering, General Jobbing, well up 
in the Analysis of all Metals and Modern Cupolas. First- 
class references.—Address Box 230, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 


OULDER desices position as FOREMAN or 
M ASSISTANT FOREMAN; 13 years’ experience 
Dry and Green Sand ; Metallurgical and Chemical Student ; 
excellent refs.—Address Box 223, Offices of THE FoUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 
ANTED, a thoroughly efficient and up-to-date 
WORKS MANAGER of considerable practical 
experience in running Bridgeyard, Machine Shops, Stamp- 
ing Forge, and'Foundry. Preference given to man who 
has also specialised in Steel Wagen Building.—Reply, by 
letter only, with references, stating experience, age, and 
salary required, to Box 231, Offices of THe Founpry 
TRADE JOURNAL, 165, Strand, Lond n, W.C. 





FOR SALE AND WANTED. 








OR SALE, one size O Pickle’s MOULDING 

MACHINE, nearly new; too small for present 

owner; cheap to immediate buyer.—JAMES BLEZARD & 
Sons, Guy Foundry, Padiham. 





ESSRS. C. A. ROBINSON & CO., Anchor Iron 
1 Wharf, East Greenwich, S.E , are Cash Buyers of 
every description of Scrap Iron and Steel, Brass, Copper, 
and all Meta'lic Residues. Telephone, 94 Deptford, 


HE ‘“*ECLIPSE” SAND MIXER and GRINDER 

is the best for utilising Old Sand, Core Sands, Loam, 

and other Materials, mixed and prepared at lowest cost.— 

Apply HALL’s ENGINEERING Co., Hounds Gate Buildings, 
Nottingham. 


HAINS for every purpose, including Mine and 
. Incline Chains, Crane and Sling Chains, Steam 
Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—MID-BriTIsH Co., 
Corngraves Works, Cradley Heath. 








TWO STANDARD WORKS. 





Third Edition, Revised and Enlarged. Illustrated. 16_. Net. 
THE METALLURGY OF 


rIRON 


& 
By Professor THOMAS TURNER, A.R.S.M. F.I1.C. 
“Carefully revised, clearly written, nicely illustrated, and 
practical.” —Engineer. 





Third Edition, Revised, Illustrated. 25s. net. 
THE METALLURGY OF 


SKE Ec xX.,. 


By PF. W. HARBORD, A.R.S.M., F.1.C. 
With Section on the Mechanical Treatment of Steel. 
By J. W. HALL, A.M. Inst.C.E. 


“An invaluable compendium of information.”—'ron and 
Coal Trades Review. 








Loxpox: C. GRIFFIN & CO., Lrv., EXETER ST., STRAND, 








URNOVER MOULDING MACHINE, by well-known 

maker, to take boxes 22 by 13 by 14 in., splendid 

condit on, never been used,—Apply G. N. JENNINGS, 22, 
Park Road, Bradford. 


RASS, Gun-Metal, and Phosphor-Bronze CASTINGS ; 

prompt delivery. Hydraulic and high-pressure work 

a speciality. Apply for quotations.—MARINER & Co., 
Mill Street, Luton, Beds, 





"T° WO Large and Small Power RIVETING HAMMERS, 

pneumatic, by W. & J. Player, Ltd., new; bargain 
for quick sale. -Apply J. B. Brooks & Co., Lrp., Great 
Charles Street, Birmingham. 





JYATIERN MAKING.—AIl kinds of PATTERNS, 

large or small, made to customers’ designs, by 

experienced workmen; accuracy and prompt delivery 
guaranteed.—LAMBERT Bros., Engineers, Snodland. 





OMERSETSHIRE.—FOR SALE, good country IRON 
FOUNDRY and MOTOR REPAIRING BUSINESS, 
first-class garage, two pits, electric light, charging station, 
etc. Premises on long lease. Buildings, Stock, and Plant 
at valuation, about £2,000. Owner retiring through ill 
health.—Apply Box 235, Offices of THt FOUNDRY TRADE 
JOURNAL, 165, Strand, London, W.C. 








JAMES SWIFT & SON, 


Manufacturing Opticians. 
7 Gold Medals Awarded for Optical Excellence. 


NEW FORM OF WORKSHOP 
METALLURGICAL MICROSCOPE 


Specially designed by J. E. Stead, Esq., 
F.R.S., F.1.C.. F.C.S., for 
FouNDRY MEN & ENGINEERS. 








2 Avy 
~ 


anusst Av, 





As supplied to Royal Arsenal, 
Woolwich; Vickers, Maxim & Co. ; 
Armstrong, Whitworth & Co. ; Etc. 





Price, fitted with ocular, 
objective, and 4 
illuminating apparatus, 





University Optical Works, 81 Tottenham Court Rd , 
LONDON. W. 








CORE ROPINGS, 


Straw Ropes and Wood Wcol Ropes, from 
; in, to 2 in. Largest Stock. 


— CRUCIBLES, — 


Core Gum, Plumbago, &c. Cheapest and Best. 


STEEL WIRE BRUSHES 


For all purposes. 
Carriage Paid quotations on application. 


WILLIAM OLSEN, 74, Cogan St, HULL. 
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‘IMPROVED ROTARY CORE MACHINES. 


Capacities 34 in. to 7 in, 











CHEAP MIXTURES. 
EXCELLENT RESULTs, 








Round, Square, Oval, 
Oblong and other Sections. 





Adopte d by British Admiralty, Railway Companies, an d others throu ghout 
the Country an d Abroad. 


HORACE P. MARSHALL & Co., LEEDS. 











GAS CLEANING FANS 


For Producer, Blast Furnace and other Gases. 





Undoubtedly the most Successful Fan for the 
Purpose on the Market. 





W. J. JENKINS & CO., 


LTD., 


GAS ENGINEERS, etc., 
RETEFORD. 

















ore 


JLTS, 


ODS. 
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Bradley, T. & I., & Sons, Ltd. 


C. iii. | Buffalo Forge Co, 
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Bush, Henry C. 
Cumming, William, & Co., Ltd, 


& Sons 
& Sons 


Davies, T.. 
Durrant, Jas., 
Dyson, J. & J. 


Elders’ Navigation Collieries Ltd, 
Evans, J., & Co. ... on re. 


Frodair Iron & Steel Co,, Ltd, 


Griffin, Chas., & Co., Ltd. 
Hall, Charles 

Harris & Pearson... 
Hislop, R. & G. 


Jackman, J. W., & Co, ... 
Jenkins, W. J., & Co. 


King, Bros. 


London Emery Works Co., Ltd. 
Lowood, J. Grayson, & Co., Ltd. 


Marshall, H. P., & Co. ... 
MeNeil, Chas. oa on 
Olsen, William 


Phillips, Chas, D. nl 
Phillips, J. W. &C. J. ... 
Plasti-Kion Co., The 
Proctor, Bowes & Co. 


Samuelson & Co., Ltd. 

Selig, Sonnenthal & Co. 

Silent Machine & Engineering Co. 
Silica Firebrick Co. 

Simplex Coke Oven & Eng. Co., 
Stonehouse Works Co. ... 
Swift, James, & Son 


“Ltd. 


Thermit, Ltd. 
Tilghman’s Patent Sand Blast Co. Ltd. 
Thwaites Bros., Ltd. ... 


Walker, I. &1I. 4. 
Ward, T. W., Ltd. 
Whittaker, W., & Sons, ‘Ltd. 
Wilkinson, Thos., & Co. , Ltd. 








DESCRIPTION, 


Foundry Plant 


Pig-Iron “ 
Fans and Blowers 
Foundry Specialists 


Blacking Manufacturers ... 


Cupolas.. “ 
Foundry Equipment 
Ground Gannister 


Foundry Coke 
Foundry Requ: sites.. 


Pig-Iron 
Publications ... 
Foundry Requisites... 
Cupola Linings 

Gas Engineers 


Foundry Requisites... 
Gas Cleaning Fans ... 


Cupola Bricks 


Foundry Requisites.. 


Ganister, Cupola Blocks,&e. 


Core Machines 
Steel Ladles 


Plumbago and Blacking 


Foundry Core Ovens 
Foundry Requisites... 
Iron Cement ... ‘ 
Straw Ropes ... 


Blowers ie 
Foundry Separator wee 
Foundry Cement 
Ground Ganister a 
Moulding Machines.. 


Wood, Wool, Core Ropes . ine 


Microscopes 


i | Sand Bh 
Sand Blast Apparatus 
Foundry Plant a 


Foundry Blackings ... 
Cupolas, Loam Mills, &e. . 
Moulding Machines.. 
Foundry Requisites... 
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. | Birmingham ... 


| 
| Darlaston 
Caxton House, London 
The Strand, Derby . 


Maryhill, Glasgow ... 


West Gorton, Manchester... 
Penistone, nr. Sheffield 
Sheffield ‘ 


Cardiff ... 
Manchester 


5, Fenchurch Street, E.C.... 
Exeter Street, Strand, W.C. 


Dantzic Street, Manchester 
Stourbridge se 
Paisley 


Caxton House, 8.W. 
Retford eve 


Stourbridge 


Park, Tottenham _.. 
Deepear, nr. Sheffield 


Leeds 
Kinning ‘Park, G lasgow 


Cogan Street, Hull ... 


Newport, Monmouthshire 
23, College Hill, E.C. 
Caxton E ouse, 8S.W. 
Newcastle-on- -Tyne .. 


Banbury 

85, Queen V ictoria Street, E.C. . 

2, ‘Savile Street, Sheffield... 
Oughtibridge ... 

Temple Bar House, Bc. :.. 

King Edward's Rd., Birmingham 
81, Tottenham Court Rd., London 


27, Martin’s Lane, E.C. . 
Broadheath, nr. Manchester 
Bradford 


Rotherha: ae 
Albion Works, Sheffield ... 


Oldham 
Middlesbrough 





Alldays, Birmingham... 


| Frodair, 





Buffaloes, London 
Bushes, Derby ... 


Prudence, Glasgow 


Tuyere, Manchester ... 
Durrans, Penistone ... 
Dyson’s, Stannington... 


Elder, Maesteg ... 
Ladles, Manchester 


London 


Fireclay, Stourbridge... 
Gas, Paisley oes 


Molders, London 


Naxium, London . 
Lowood, nr. Sheffield. 


Specialty, Leeds 
McNeil, Glasgow 


Machinery, Newport .. 
Colloquial, London 


Proctor Bowes, 
castle-on-Tyne wee 
Samuelson, Banbury .. 
Selig, London... 
Forward, Sheffield __... 
Silica Co., Oughtibridge 
Aloof, London ... 
Tailboard, Birmingham 
Prisms, London... 


New- 


Fulmen, London 
Tilghmans, Altrincham 
Thwaites, Bradford .. 
Forward, Sheffield 


Blacking. Middlesbro’ 


. || Nat. Tel. 143 & 
| "387 


TELEPHONE NO, 





328 Victoria 
Victoria 420. 


P.O. M. 25 
70 Openshaw 
702 Sheffield 
10 


22 


7 Brierley Hill 
321 Paisley 


30 Victoria 


99 Tottenham 
18 Stocksbridge 


1909 Leeds 
X 155 


18 & P.O. 576 
10122 Central 


Nat.1683 Centr’) 

341 Bank 

189, 1472, &c. 

5097 Holborn 

3069 C1.(3 lines) 
749 Central 

14 

325 Bradford 


189, 1472, é&c. 
419 























ALSO MADE TO ANY DESIGN. 


STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 





Linings 


Stocked to Customers’ 


Plans to ensure 


IMMEDIATE DELIVERY. 


All kinds of Fireclay Goods of Highest Quality. 





Telegrams :—‘‘ FIRECLAY, STOURBRIDGE.” 


Telephone :—No, 7 Brierley ‘ill. 


HARRIS & PEARSON, STOURBRIDGE. 








A 
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BFFICIENT d ECONOMICAL HEAT 
FIRE BRICKS « CLAY “ . 


CUPOLA BRICKS. STOVES, 
BEST QUALITY. ANNEALING OVENS, 


LESSEES OF DELPH AND TINTERN FURNACES, Etc. 





ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, §| R. ¢ G. ‘HISLOP, 








(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


GAS ENGINEERS, 
UNDERWOOD HOUSE, PAISLEY. 




















Sole Makers of **‘PEHRSON’S PATENT 
STEEL MOULDERS'’ GREENSAND.” 


CROUND CANNISTER, STEEL MOULDERS’ COMPOSITIONS, SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. Crucible Clay for all Purposes. 


J. & J. DYSON, ' crrenctirre Roan,” SHEFFIELD. 


Telegrams—“ Dyson's, STANNINGTON.” Telephone—No. 702 SHEFFIELD. 

















































WHITTARER'S imPROvED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 








The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 











GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
suN IRON woRKs, QLDHAM. 



























DSES. 


D. 


Se 


size 
lade. 


at 
‘o 


*ision. 


puble 


(S. 


"9 


THE FOUNDRY TRADE JOURNAL. B15 











ACTUAL MAKERS 


ALL TYPES OF 


FOUNDRY CUPOLAS, 
—LADLES,— 


CHARGING PLATFORMS, CRANES, HOISTS, 





FOUNDRY RATTLERS, SAND AND LOAM 
MILLS, CORE STOVE DOORS, ROOTS’ 
BLOWERS. 


STANDARD SIZES IN STOCK OR 
PROGRESS. 





T. DAVIES & SON. 


Raiway fron Works, West Gorton, MANCHESTER. 


4 ON ADMIRALTY LIST. 
TELEGRAMS—" TUYERE, MANCHESTER.” NAT. TELEPHONE—No, 70, OPENSHAW, 








a2 
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Alldays’ 


“Empire 
Positive 
Pressure 
Blowers 


FOR HICH PRESSURES. 









[ No Gearing! 


Stook sizes suitable for 
pressures up to 65 Ibs, 


i ng, 
Sandbiasting, &c., &c. 
‘Silent in Working. 


ALLDAYS & ONIONS P. E. Co., Lta., 
, BUCKLERSBURY, E.C. BIRMING HAM. 
























GAS CLEANING FANS 


For Producer, Blast Furnace and other Gases. 










Undoubtedly the most Successful Fan for the 
Purpose on the Market. 


W. J. JENKINS & CO., 


LTD., 
GAS ENGINEERS, etc., 


RETEFORD. 





















e for 
i Ibs. 


}, Cas 


1e 
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To ENGINEERS ano IRONFOUNDERS. 


ENGLISH MANUFACTURED 


Woop WooL CorRE Ropes. 


Guaranteed in every respect. 
Atso Suitaste ror Packine MACHINERY. WHEELS. SHAFTING PULLEYS; Erc., Ere. 


For HOME oR ExporT TRANSIT. ALL SIZEs, + IN. TO 2 IN. DIAMETER. 
LARGE STOCKS. IMMEDIATE DELIVERY. Send for Samples and Prices. 


Tune: “be, doy.” HENRY C. BUSH, Sei. DERBY. 














































SBLIG, SONNENTHAL & C0., 


Sole Licensees of the 


“RAPID” CORE-MAKING MACHINE, HENEILS 


| X AIS TEEL LADLE . 


These Ladies are manuface 
tured by a patented process, 
each from a single steel plate 


without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market. 
Ladles to contain 56 Ib, of metal 
only weigh about 7 Ib. each. 
They are made of all capacities 
from 30 ib. to 60 ewt., with or 
without lips ; also mounted or 
unmounted, They are also suit- 
able for chemival or metallur- 
gical processes. List of sections 
and prices on application te 


Makes Round and Oval Cores up to 3in. Square, Hexagon 
or Octagon up to 2 in., Irregular shapes up to 3 in. 


Makes a Core 18 in. long in about half a minute. 
Saves Time and Labour. 
Produces Accurate Work without Skilled Labour. 








Can also be made in Aluminium. 
85, QUEEN VICTORIA STREET, 
LONDON, E.C. 























ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 





FINE GROUND CEYLON 





CARLTON 
BLACKINC BLACKINCS 
FOR Our object is to produce uniformity of quality in all our Facings. FOR 

Stove WORK We have now made arrangements for a regular supply of unground Plumbago HEAVY 
oe direct from Ceyion to Middlesbrough, and are making ons ood quality ENCINEERIN 
BATHS, et Plumbago, for a wet or dry, at low price. Guaranteed absolutely free from admix- sss i 

‘ y kind. : : CASTING 

tures of any kin Send for Free Trial Sample and Price. : 








THOMAS WILKINSON & 60., LTD., minbdLeseRoucn. 
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In making Inquiries for 


ENGINES, BOILERS | |(HAS. HALL & CO., 


OR ALL CLASSES OF FOUNDRY REQUISITE 
MACHINERY % 








Or if oftering any for Sale, remember to write MAKER, 
before definitely deciding to DANTZIC ST., MANCHESTER. 
Charles D. PH | [ LI PS, TELEPHONE No. 5814, Crry. 
Emlyn Works, NEWPORT, MON. STEEL WIRE BRUSHES. 


and Emlyn Works, GLOUCESTER. 


—— Established 41 Years. —— 


TELE. Nat. 18 and P.O. 576, Newport. 
RAMS: “MACHINERY.” 





Chaplets and Studs a Speciality. 














WooOD WOOL CORE ROPES, 


WE ARE 
ACTUAL MANUFACTURERS NOT FACTORS), 
Of all Sizes 3 to 23. 
BUY DIRECT. DON’T BE MISLED. 
Buying per 1000 yards, you cannot measureit. . . . Buy by guaranteed weight. 


FROM STONEHOUSE WORKS, CO., KING EDWARD’S ROAD, BIRMINGHAM. 


TELEPHONE: No. 3069, “CENTRAL 3-LINES.” Works: “ PERRY Bar.” TELEGRAMS: “ TAILBOARD, BIRMINGHAM.” 
TELEPHONE : 237 East. 














WE PUBLISH THE MOST COMPLETE CATALOGUE OF 


MODERN FOUNDRY EQUIPMENT. 


For 27 years our name has been a guarantee of quality. 
WRITE FOR NEW LISTS SINCE PUBLISHED, 


Rockwell Lift-out and Tilting Crucible Furnaces. 
9 Simplex Melting Furnaces (Oil Fired). 

Sand Mixing Machines. Coke Breakers. 

Small Cupolas. 

Ash Crushing and Washing Machines. 


Bristol Indicating. Switchboard, Portable and Re. 
cording Electric Pyrometers for Blast Furnaces, 
Steel Works, Molten Metal, Hardening, Anneal- 
ing, Testing, ete. 


J. W. & C. J. PHILLIPS, 
cannon streer,” LONDON, E.C. 


Contractors to the War Office, Admiralty, India Office, Crown Agents for the Colonies, British and Foreign Railway Gompanies. 














ER. 


TY. 
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FOUNDRY 
PLANT. 


“Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 


STEAM HAMMERS, 
FORGE PLANT, 
RooTs BLOWERs, 


“RAPID” CUPOLAsS, 


FOUNDRY PLANT, 
CENTRIFUGAL PUMPS, 
AND FANS. ROS 
sy 
Ltd., 














HIGH SPEED ENGINES 
witrH 


FORCED LUBRICATION 
A SPECIALITY. 


THE BRADFORD’ PATENT 


iaunrec rn! BRADFORD 
CATALOGUES on APPLICATION. . 
































Gaununenne —z 
a >) 
LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 
L J 











London Office— 
96 & 98, Leadenhall Street, E.C, 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS. 


THE Cupola 
Evans's Rapid 


Foundries Completely Furnished. 








EVANS’S NEW CUPOLETTE 
For Emergency Work. — 


James Evans & Co. 


Britannia Works, 
Blackfriars, 
MANCHESTER. 


Telegrams : ‘‘ LADLES, MANCHESTER.” 








